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1.0 Introduction 

This semi-annual site status monitoring report (SSMR), prepared by IT Corporation, is a 

summary of work performed at the Williams Refining, L.L.C. (Williams) refinery in Memphis, 

Tennessee during the six-month period of April 1 , 1999 through September 30: 1999. The 

activities performed during this period included continued removal of light non-aqueous phase 
liquids (LNAPL) from the subsurface, and general maintenance of the groundwater recovery 
system. In addition, all wells were monitored and groundwater samples were collected and 

analyze~ from monitoring wells MW-1, OW-6, OW-15, OW-29(R), OW-30, OW-31 , OW-32 , 
OW-34(R), OW-38, OW-40, OW-43 and OW-44. 

The remediation project at the site was initiated in October 1984 in response to the presence of 
LNAPL in the underlying formation. The original system consisted of eight recovery wells (RW­
1 through RW-8), which were installed between 1984 and 1987 and were designed to pump 

groundwater and LNAPL using dual submersible pump systems. After the amount of LNAPL 
was significantly reduced, the wells were converted to pump only groundwater. Three 
additional recoverywells (RW-9, RW-10, and RW-11) were installed in December 1992 on the 

west end of the site, and recovery well RW-12was installed in July 1997. The primary purpose 

. of RW-1 through RW-11 is to use hydraulic control to contain the LNAPL currently underlying 
the site. The groundwater recovered during this process is normally collected in an 

aboveground storage tank and recycled as feed water to the refinery's wet gas scrubber. The 
primary purpose of RW-12 is the recovery offree product. Until the installation of recovery well 
RW-12 could be completed, 13 french drains were installed in the vicinity of monitoring well 

OW-27 on the northeast portion of the property as an interim LNAPL recovery system. This 
action was in response to the detection of hydrocarbons in the storm sewer on the northeast 

side of the property. The remediation system currently employed at the site consists of 11 

recovery wells (RW-1 through RW-6 and RW-8 through RW-12), five permanently located 

pneumatic LANPL recovery pumps, and a mobile LNAPL recovery unit. 

To facilitate refinery construction activities, one monitoring weiland two recovery wells were 


abandoned at the site. Monitoring well 8-11 and recovery well RW-7were closed between 


December 27 through 31, 1998. Recovery well RW-3 was closed, and a replacement well 


(RW-3(R» was installed between March 15 and March 19,1999. 


To effectively recover LNAPL in observation wells across the site, the air-operated product 


recovery pumps are routinely rotated between the observation wells that frequently exhibit 


LNAPL. In addition, the mobile LNAPL recovery unit, which,consists of a trailer-mounted 


holding tank and two air-driven pumps, has been used to remove LNAPL from observation 


. wells that do not have dedicated LNAPL recovery pumps. The LANPL is recovered from the 

french drains using a vacuum trUCK. All LANPL recovered as a result of the remediation efforts 

is recycled through the refining process. 
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2.0 	 Progress 

The following significant activities were completed between April 1, 1999 and September 30, 

1999. 

Groundwater remediation continued throughout the period. 

• 	 Quarterly liquid level measurements were obtained from all site monitoring wells 
and recovery wells on June 30, 1999 and September 27, 1999. . 

Monitoring wells OW-29 and OW-34 were closed and replacement wells (OW­
29(R) and OW-34(R» were installed on September 23, 1999. 

• 	 Semi-annual groundwater sampling activities were conducted on September 28, 
1999 and October 1;4, 1999. . . 

On October 4, 1999, samples of LNAPL were collected from several monitoring 
wells at the site. The samples were used to determine the specific gravity of Hie 
LNAPL at various locations throughout the apparent LNAPL plume(s). 

2.1 	 Remediation Progress 

The remediation system at the site currently consists of eleven recovery wells (RW-1 through 
RW-6 and RW-8 through RW-12). With the exception of receovery well RW-12, all recovery 
wells are equipped with electric submersible pumps to depress the water table. Recovery well 
RW-12 is equipped with a pneumatic pumping system for total fluids extraction. Five 

permanently located pneumatic pumps and a mobile product recovery trailer are used to 

recover LNAPL. The mobile unit, which consists of a trailer-mounted pneumatic pump and 
holding tank, is used to pump LNAPL from wells that consistently exhibit measurable LNAPL 

thicknesses. 

Table 1 presents a summ~ry of the volume of groundwater, the mass of dissolved total 

petroleum hydrocarbons (TPH) and the mass of dissolved benzene recovered by the 

remediation system during the six-month period of April 1, 1999 through September 30, 1999, 

in addition to the previous three six-month periods. Based on the flow meter readings and the 

effluent analytical data collected during this period: 

• 	 9,606,000 gallons of groundwater was pumped from recovery wells RW-1 
through RW-11, for a combined average flow rate of 36.5 gallons per.minute 
(gpm); . . 

565,022 gallons of groundwater was pumped from recovery well RW-12, for an 
average flow rate of 2.1 gpm. 

Approximately 856 pounds of dissolved benzene was removed by the 
groundwater pump and treat system (RW-1 through RW:-12); and 

• 	 Approximately 1,787 pounds of dissolved TPH was removed by"the groundwater 
pump and treat system (RW-1 through RW-12). . 





IT Corporation 
A Member of The IT Group 

SEMI-ANNUAL SITE STATUS MONITORING REPORT DECEMBER 14, 1999 

Williams Refining, L.L.C. TDEC FlO No. 9-791214 
543 West Mallory Avenue, Memphis, Tennessee Page 2-2 

Since January 1995, the estimated cumulative mass of dissolved benzene removed by the . 

groundwater pump and treat system is 10,845 pounds. The estimated cumulative mass of 

dissolved TPH removed by the system is 33,219 pounds. 

The Certificates of Analysis used as the basis to calculate the mass of dissolved benzene and 
TPH (GRO and EPH) removed are presented in Appendix A. The mass removal calculations 
for these constituents are presented in Appendix B. 

A summary of the volume of LNAPL removed from individual well locations is presented in 
Table 2. During the past six-month period, a total of 1,658 gallons of LNAPL was removed 

from on-site wells. 

2.2 Well Abandonment and Installation. 

In response to problems encountered during well development activities, which were performed· 
during the previous monitoring period (October 1998 through March 1999), two monitoring wells 
(OW-29 and OW-34) were abandoned and re-installed. The following describes the conditions 
that lead to the decision to abandon and re-install these wells. 

OW-29 After developing monitoring well OW-29 (March 1999), the well became 
pressurized and turbulent groundwater conditions were observed in the well. This 

phenomenon, which continued throl1ghout the current reporting period, prevented 

collection of a groundwater sample during the previous monitoring period (October 1998 

through March 1999). 

OW-34 By comparing the well construction log with field measurements of the depth 

to bottom of monitoring well OW-34 , it was determined that approximately 50 percent of 

the well had become in-filled with material. Attempts to develop the well to remove the 
material (March 1999) were unsuccessful. In addition, liquid level measurements 
collected from this well indicate that the top of the water table is historically above the top 

of the well screen, and therefore is unsuitable for continuous detection of LNAPL. 

To facilitate abandonment of monitoring wells OW-29 and OW-34, both wells were closed on 

September 23, 1999 by tremie-pumping grout material (portland and bentonite) from the 

bottoms of the wells to approximately two feet below surface grade. The casings above the 

grout material wen~ then cut off and surface areas were re-graded. 

After monitoring wells OW-29 and OW-34 were abandoned, replacement wells OW-29(R) and 
OW-34(R) were installed within ten feet of the abandoned wells. Replacement well OW-29(R) 
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was augered to a depth of approximately 35 feet below surface grade (SSG) and OW-34 was 
augered to a depth of approximately 60 feet SSG. Soth wells were constructed of 2-inch inside­
diameter, flush-joint, schedule 40 PVC casing and screen. In OW-29, the screen interval 
extends from approximately 60 feet to 10 feet SSG.. In OW-34 , the screen interval extends 
from approximately 35 feet to 10 feet SSG. In both wells, the annular space between the bore 
hole and well screen was filled with sand filter pack to a depth of approximately 2 feet above the 

top of screen. Two-foot-thick bentonite seals were placed above the filter packs, and the 
remainder of the bore holes were filled by tremie-pumping grout material (portland and 
bentonite) to ground surface. The top-of-casing of each well extend to approximately 3 feet 
above surface grade. Steel protectors, set in 2-foot by 2-foot by 8-inch-thick concrete pads, 
were installed to protect the top-of-casing of each well. The top-of-casing elevations of OW­
29(R) and OW-34(R) were then re-surveyed relative to surrounding weUs. 

2.3 	 Quarterly Liquid Level Measurement 

Liquid levels (i.e., depth to water and depth to LNAPL) in all accessible monitoring wells and 
recovery wells are currently measured on a quarterly basis. During this reporting period, liquid 
measurements were performed on June 30, 1999 and September 27, 1999. These data are 
presented on Table 3 and Table 4. 

2.4 	 Semi-Annual Groundwater Sampling Activities 

Semi-annual groundwater sampling activities were performed on September 28, 1999. These 
activities consisted of the purging of a minimum of three well volumes of groundwater, and the 

collection of groundwater samples from monitoring wells located around the perimeter of the 
site. During this sampling event, groundwater samples were collected from twelve on-site 
monitoring wells (MW-1, OW-6, OW-15, OW-29(R), OW-30, OW-31, OW-32; OW-34(R), OW­

38, OW-40, OW-43 and OW-44}. The samples were subrnitted under chain-of-custody to 
Specialized Assays, Inc. (Nashville, Tennessee) for analysis by: 

• 	 EPA Method 8021 S, to determine dissolved concentrations of benzene, toluene, 
ethyl benzene and total xylenes (STEX); 

Tennessee Methods, to determine concentrations of gasoline range organics 
(GRO); and. .' . 

• 	 Tennessee Methods, to determine concentrations of extractable petroleum 
hydrocarbons (EPH). . . 

Due to problems at the laboratory, the sample aliquots collected for EPH analyses were 
inadvertently compromised. Samples for EPH analysis were, therefore, re-collected at the site' 

on October 13, 1999. 
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The Laboratory Certificates for the September 28, and October 13, 1999 groundwater sampling 

events are presented in Appendix C.. A summary of these analytical data is presented on 

Table 4. 

2.5 LNAPL Specific Gravity Determination 
To account for the effect of LNAPL accumulations on the water table in wells containing LNAPL, 
depth to water data are adjusted using the following equation: 

DTWc = DTWM + (ThicknesSLNAPL + SGLNAPL) 

Where: 
DTWc is the corrected depth to water; 
DTWM is the measured depth to water; 
ThicknessLNAPL is the thickness of LNAPL measured in the well; and 

SGLNAPL is the specific gravity of the LNAPL. 

In the past, the depths to water data were corrected using a generic specific gravity of 0.80. 
This value is within the range of specific gravities for various petroleum hydrocarbon products, 
and is generally applicable for relatively thin accumulations of LNAPL. At the Williams refinery, 

however, the LNAPL plume(s) may be comprised of various petroleum products, and measured 

accumulations have been relatively thick in some areas. 

To more accurately account forthe effect of LNAPL accumulations on the water table in wells 

containing LNAPL, and to more accurately determine water table elevations, samples of LNAPL 

were collected from several wells at the site. The samples were used to determine the specific 
gravity of the LNAPL at various locations throughout the apparent LNAPL plume(s). 

In determining groundwater elevations for the preparation groundwater elevation contours, the 
measured LNAPL specific gravities were used to correct the measured depths to water. For 

wells in which the LNAPL specific gravity was not measured, the LNAPL specific gravity 

measured in a nearby well was used to correct the depths te> water. For wells located in areas 

of the site that the'LNAPL specific gravity was not measured, a generic LNAPL specific gravity 

of 0.8000 was used. 

The following table shows the wells that the LNAPL specific gravities were measured (i.e., 

reference well), the LNAPL specific gravity, and the wells that the LNAPL specific gravities were 
assumed (Le., corresponding wells). 
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Reference Specific Corresponding Wells 

Well Gravity 

0.7788 RW-4, RW-5, RW-6, 8-2, 8-5, 8-7, 8-8, 

G-3 5 

G-5 8 

OW-16 0.8468 RW-1,OW-12 
r 

OW-27 0.7420 RW-12, OW-26, G-2 

OW-36 0.7999 

OW-39 0.8713 

RW-3[R] 0.8008 RW-3,8-9 

RW-8 0.8265 G-1,OW-14, 

None 
. 0.8000 RW-10, OW-17, OW-22 , OW-23 , OW-24 , 
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3.0 Problems 

Subsequent to purging monitoring well OW-26, to facilitate the collection of a groundwater 
sample, on September 27,1999, a measurable thickness of LNAPL (0.35 feet) was detected in 
the well. As a result of detecting of LNAPL; a groundwater sample was not collected from 
monitoring well OW-26. This was· the first time LNAPL was detected in monitoring well OW-26. 
Due to the critical location of this well, the decision was made to monitor OW-26 on a weekly 
basis and to purge the well of accumulated LNAPL. Weekly monitoring and purging will 

continue until it is determined that this frequency is no longer deemed necessary. 

Overall, the remediation system experienced minimal downtime during the period; 6.6% for 
recovery wells RW-1 through RW-11 and 3.3% for RW-12. This downtime was the result of the 
need to shutdown the remediation system to facilitate scheduled refinery construction and 
maintenance activities. Individual recovery wells, however, experienced more significant 

. \. . 
sporadic downtime during the period. The reason(s) for the sporadic downtime associated with 
individual recovery wells have not yet fully been diagnosed, but appear(s) to be related to 
electrical and or mechanical problems associated with the pumps and associated pump control 
equipment and wiring. To better understand, and therefore mitigate the problems associated 
with the obseryed downtime, IT Corporation completed a survey of the equipment and electrical 
system at each recovery well. The results of the survey are currently being compiled and 
reviewed. 

N:IPROJECTSIWILLIAMSIREFINERYlREPORTSISSMRSI1999-09ITEXT.DOC 
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4.0 Water Monitoring 

4. 1 Potentiometric Data 
Groundwater elevation and apparent LNAPL thickness data collected June 30,1999 and 
September 27,1999 are sUmmarized on Tabl.e 3 and Table 4. Figure 2 and Figure 3, 
respectively, depict apparent LNAPL thickness contours for these two dates. Volumes of 
LNAPL in the subsurface were calculated based on the apparent LNAPL thickness contours 
shown on Figure 2 and Figure 3. Based on these calculations (presented in Appendix B), the 
estimated volume of LNAPL underlying the site was 2,577,339 gallons on June 30, 1999 and 
1,784,984 gallons on September 27, 1999. For comparison, the following provides a summary 
of previous volume estimates. 

VOLUME DATE VOLUME 
08/90 2.156,821 09/97 4,737,645 
06/93 1,559,034 02/98 3,555,735 
06/94 1,652,834 09/98 1,298,617 
07/95 1,717,171 03/99 2,242,439 
04/96 1,455,443 06/99 2,577,339 
04/97 1,080,262 09/99 1,784,984 

These estimates were based on apparent LNAPL thicknesses measured in monitoring and 
\ 

recovery wells. Because apparent LNAPL thicknesses measured in monitoring and recovery 


wells tend to over estimate the true LNAPL thicknesses in formation, over estimation of the 

volume of LNAPL in formation is an inherent consequence. In addition, calculation of the. 

volume of the LNAPL plume has a high level of variance due to: 


• 	 Estimations in drawing the contours; 
• 	 Fluctuations of groundwater levels from event to event; and 
• 	 The effectiveness of ongoing remediation at the site. . 

Appendix D contains a summary of liquid level data collected from.several key monitoring wells 

j and recovery wells between October 1997 and September 1999. Included are graphs of water 
table elevations and LNAPL thicknesses over time. Based on review of these graphs, for the 
past six months, the water table elevation steadily decreased across the site. During this six­
month period, the apparent thickness of free product has, generally: 

• 	 Increased il') G-3, OW-12, OW-16, OW-:17, OW-23 , OW-24 , OW-36, and RW-3(R); 
• 	 Decreased In B-2, B-5, B-8, G-1, OW-22, OW-27 , OW-39, RW-1, RW-4; RW-6, RW-10 

and RW-12; and 
• 	 Remained stable in B-7, B-9, G-5, and OW-14. 

N:IPROJECTSIWILLIAMSIREFINERYlREPORTSISSMRSI1999·09ITEXTDOC 
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Throughout the monitoring period, the apparent thickness of LNAPL in monitoring we!! B-9, with 

the exception of the thickness measured on September 7, 1999 (3.83 feet), the apparent 

LNAPL thickness remained stable. In monitoring well B-1, the apparent LNAPL thickness 

initially decreased in at the beginning of April 1999 and then steadily increased during the 

period. LNAPL was essentially not detected in recovery well RW-5. Between April 1999 and 

October 1999, the general trend of apparerit LNAPL thickness in recovery well RW-8 is 

inconclusive. Historically, LNAPL had not been detected in monitoring well OW-26. On 

September 28, 1999, however, LNAPL was detected (approximately 0.35 feet) after purging the 
. / 

well to facilitate collection of a groundwater sample. ,~ 

,"v.i) 
Figure 4 and Figure 5, respectively, illustrate the groundwater elevation contours'tli June 199~ 
and September 1999. With the exception of the northeast portion of the site, groundwater flow 
across much of the site is generally toward the southwest. In the northeast portion of the site, 

localized groundwater flow appears to be generally toward the northeast. 

Appendix E contains a summary of the liquid level data collected from the perimeter monitoring 
wells during the most recent and previous semi-annual site status monitoring events. Included 

are graphs depicting water table elevations O\~er time. The September 1999 monitoring event 

indicates an overall decrease (in the range of 10 to 15 feet) in groundwater elevations from the 

previous monitoring event. 

4.2 Analytical Data 
To determine the horizontal extent of dissolved-phase constituents on the boundaries of the 

site, groundwater samples were collected from 12 on-site perimeter monitoring wells (MW-1, 

OW-6, OW-15, OW-29(R), OW-30, OW-31 , OW-32, OW-34(R), OW-38, OW-40, OW-43 and 

OW-44) on September 28, 1999. As previously noted, monitoring well OW-26 was not sampled 

due to the presence of a measurable thickness (0.35 feet) LNAPL detected in the well. . The 

samples were submitted for laboratory analyses to determine the concentrations of BTEX, 

GRO, as well as EPH. 

Groundwater analytical results for the most recentsampling event are summarized on Table 4. 

During the current monitoring period, benzene was detec!ed in monitoring wells OW-15 

(0.0038 ppm), OW-29(R) (0.001 ppm), OW-31 (1.964 ppm), OW-38 (0.0128 ppm), OW-43 

(0.0081 ppm), OW-44 (0.0068 ppm), and MW-1 (0.0047 ppm). Of these, only monitoring well 

OW-31 exhibited a concentration that exceeds the non drinking water action limit of 0.070 ppm. 

TPH (TPH-GRO and EPH, combined) was detected in monitoring wells OW-6 (2.99 ppm), OW­

15 (0.19 ppm), OW-29(R) (0.46 ppm), OW-30 (0.31 ppm), OW-31 (6.52 ppm), OW-32 (0.34 

ppm), OW-38 (5.59 ppm), OW-43 (0.37 ppm), OW-44 (0.85 ppm), and MW-1 (0.34 ppm). Of 

N:IPROJECTSIWILL IAMSIREFINERYlREPORTSISSMRSI1999·09ITEXT.DOC 
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these, three monitoring wells (OW-6, OW-31 , and 0'1'1-38) exhibited concentrations exceeding 
the TPH non drinking water action limit of 1 ppm. 

\ 

Appendix E contains a summary of groundwater analytical results for samples collected from 
the perimeter monitoring wells during the most recent and previous semi-annual site status 
monitoring events. Figure 6 and Figure 7, respectively, illustrate the concentrations of 
benzene detected during the September 1999 and March 1999 sampling events. Figure 8 and 

Figure 9, respectively, illustrate the concentrations of TPH (TPH-GRO and EPH, combined) 
detected during the September 1999 and March 1999 sampling events. Included in Appendix 
E are graphs depicting constituent concentrations over time. B.ased on review of these graphs, 
between the March 1999 and September 1999 sampling events: 

Benzene concentrations remained stable or decreased in all of the monitoring wells 
sampled; . 

TPH concentrations remained stable or decreased in OW-15, OW-29 , OW-30, 
OW-31 , OW-32, OW-34 , OW-38, OW-40, and OW-43; and 

TPH concentrations increased in MW-1, and OW-6. 

N:IPROJECTSIW1LlIAMSIREFINERYlREPORTSISSMRSI1999·09\TEXTDOC 
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5.0 Additionallnformation 

As discussed in Section 2.2, monitoring well,S OW-29 and OW-34 were abandoned and 

replacement wells OW-29(R) and OW-34(R) were installed. Installation and abandonment of 
the wells. was performed in accordance with state and local regulations. Appendix F contains 
copies of permits obtained to complete these tasks. Included are permits for earlier well . 
abandonments (RW-7, 8-11, and RW-3) and installation (RW-3(R» that were completed during 
the previous monitoring period. These permits were received after submittal of the last Site 
Status Monitoring Report. Well logs for replacement wells OW-29(R), OW-34(R) and RW-3(R) 
are also included in Appendix F. 

Auger cuttings generated during installation of replacement wells OW-29(R) and OW-34(R) 
were containerized in five 55-gallon drums, labeled, and staged onsite. To characterize the 
waste, a composite soil sample was collected and analyzed for metals, semi-volatile organic 

compounds and volatile organic compounds by toxic characteristic leachate procedure, and for 
ignitability. Certificates of Analysis for these samples are included in Appendix G. Options for 
final disposition of the drill cuttings are currently being evaluated. 

N:IPROJECTSIWILLIAMSIREFINERy\REPORTSISSMRSI1999-09ITEXT.DOC 
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6.0 Conclusions and Recommendations 

Based on the monitoring data, it appears the remediation activities at the site have been 

effective in terms of stabilizing the extent of the dissolved-phase and free-phase product 

plumes. The following recommended activities are suggested for the coming six-month period. 

Perform LNAPL baildown tests from several wells throughout the apparent LNAPL 
lume. Data collected from the tests will be analyzed to estimate the thickness of ENAPL in formation and, thereby, provide better estimates of the volume of LNAPL at 

the site. 

Re-survey the top-of-casing elevations of the site monitoring and recovery wells to 
ensure accurate representation of groundwater elevation contours and flow directions. 

Complete a thorough review of the information gathered during the survey of the 
equipment and electrical system at each recovery well. Based on review of this 
information, formulate and implement measures to mitigate the sporadic downtime 
associated with the individual recovery wells. 

Investigate the areal extent of LNAPL in· the area of OW-27, OW-26 and RW-12. 

Continue routine pump and treat operations and maintenance activities. 

Continue to monitor site-wide liquid levels in all monitoring and recovery wells on a 
quarterly basis. . 

Continue to collect groundwater samples on a semi-annual basi's from the previously 
established perimeter monitoring wells. 

A description of the activities performed over the next six-month period, along with the results of 

these activities, will be inCluded in the next Site Status Monitoring Report. 

N:IPROJECTSIWILLIAMSIREFINERYlREPORTSISSMRSI1999·09ITEXT.DOC 
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7.0 Signature Page 
\ 

I certify under penalty of law, including but not limited to penalties for perjury, that the informa­

tion contained in this report and on any attachments, is true, accurate and complete to the best 

of my knowledge, information, and belief. I am aware that there are sigriificant penalties for 

submitting false information, including the possibility of fine and imprisonment for intentional 

violations. 

Dale R. Morris 

DatE? I 

srgnaure 

Bruce A. Shaw 

~rint 

Signature/TN icense/Registration No. 


If a PE signs the report, please indicate the area of expertise. 


All signatures above must be notarized. 

STATE OF Tennessee-
Sworn to and subscribed before me by Dale Morris and Bruce Shaw 

on this date ~J::)eC~=-=e.rn=.:........:~l:e~~.....:.....-)---,4,-+)--,1,--9+-9...L..9-L...-----'-__ 

If;y CcnnmiUiou Expires August 13, 2002 I\/Iy commission expires 

Notary. IIc (Print Name) 

N:IPROJECTSIWILLIAMSIREF INERYlREPORTSISSMRSI1999-09ITEXT.DOC 
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8.0 References 

IT Corporation, 1999, Semi·Annual Site Status Monitoring Report. Williams Refining. 

L.L.C., TOEC Facility 10 No. 9-791214, April 1999. 
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TABLE 1 
MONITORING REPORT 

Williams Refining, L.L.C. 
543 West Mallory Avenue 

Memphis, Tennessee 

REPORTING PERIOD FRO~.:__9ct-96 Ap~~2___",___0~t-97 """ Apr:~_8___Oct-~8 Apr-99 
TO: Mar-97 Sep-97 Mar-98 Sep-98 Mar-99 Sep-99 

j COMBINED FLOW FROM RW-1 THROUGH RW-11 I 
IAverageFlow Rate Gallons per minute (gpm) 46 85 51 73,6 27.1 36,5 

Total Gallons Pumped Per Period 12,200,000 22,380,000 13,531,468 19,400,000 7,113,905 9,606,000 

Cumulative Total Gallons Pumped 66,122,800 88,502,800 102,034,268 121,434,268 128,548,173 138,154,173 

Percent Time System was Down 39.9% 4.4% 1.6% 4.4% 8.2% 6.6% 

I FLOW FROM RW-12 I 
Average Flow Rate Gallons per minute (gpm) NA NA 2 2 1.0 2.1 

Total Gallons Pumped Per Period NA 11,840 527,209 514,708 252,127 565,022 

Cumulative Total Gallons Pumped NA . 11,840 539,049 1,053,757 1,305,884 1,B70,906 

Percent Time System was Down NA NA 19.1 % 34.4% 63.2% 3.3% 

I SUM OF ALL RECOVERY WELLS I 
Pounds of Benzene Removed - H20 Phase 609 2,364 1,335 1,069 688 856 

Cumulative Pounds of Benzene Removed - H20 2 6896 8231 930 9 ;"'1IIoo! 
Phase 4,53", 0 9, 88 10,845 s::""3 

~~ Pounds ofTPH Removed - H20 Phase 3,756 4,638 9,106 3,808 1,857 " 1,787 f:l "I 

Cumulative Pounds ofTPH Removed - H20 Phase 12,023 16,661 25,767 29,575 31,432 33,219 ~l
'" ~ 
~ 

I SUMMARY OF LNAPL RECOVERED I "C:.iti
-6 

Gallons of LNAPL pumped 32,862 210,391 18,403 14,102 2,424 1,658 

Cumulative gallons of LNAPL pumped 1,771,352 1,981,743 2,000,146 2,014,248 2,016,672 2,018,330 

The reporting period described is a 6-month interval. 





IT Corporation 
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TABLE 2 

PRODUCT RECOVERY SYSTEIVI REPORT 


APRIL 1, 1999 THROUGH SEPTEMBE~ 30,1999 


Williams Refining, L.L.C. 

543 West Mallory Avenue 

Memphis, Tennessee 

TDEC FID No. 9-791214 

WELLID 

RW-1 

RW-2 

RW-3 

RW-4 

RW-5 

RW-6 

RW-7 

RW-8 

RW-12 

8-5 

8-7 

8-8 

OW-27 

OW-39 

G-3 

G-5 

OTHER 

SUBTOTAL FROM 
WELLS 

FRENCH DRAINS 

1\ TOTAL I 

PREVIOUS GALLONS TOTAL GALLONS PUMPED 
BEFORE 04/01/99 04/01/99 ­ 09/30'199 

554,280 1 

1,779 0 

9,845 6 

760,039 50 

133,602 0 

263,684 0 

645 0 

1,390 7 

46,166 6 

2,351 4 

502 3 

7,762 152 

2,228 480 

1,227 96 

3,175 140 

1,182 79 

1,724 34 

1,791,581 1,058 

225,096 600 

2,016,677 I 1,658 

TOTAL GALLONS AS 
OF 09/30/99 

554,281 

1,779 

9,851 

760,089 

133,602 

263,684 

645 

1,397 

46,172 

2,355 

505 

7,914 

2,708 

1,323 

3,315 . 

1,261 

1,758 

1,792,639 

225,696 

I 2,018,335 I 
"Other" comprises the sum of the product recovered from monitoring wells 8-1, 8-2, G-1, RW-10, OW-12, 
OW-14, OW-16, OW-~7, OW-22, bW-23, OW-24 and OW-36 

O:\PROJECTS\WILLIAM\REPORTS\SSMRS\MARCH-99\Table2 
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TABLE 3 
SUMMARY OF POTENTIOMETRIC ELEVATION DATA 


QUARTER2, 1999 


Williams Refining, L.L.C. 


543 West Mallory 


Memphis, Tennessee 


TOEC FlO No. 9-791214 


WELL 10 

OW-16 

OW-17 

OW-18 

OW-26 

OW-27 

O~-29 

OW-30 

OW-31 

OW-32 

OW-33 

OW-34 

OW-35 

OW-36 

MEASUREMENTS IN FEET 

MONITORING 
DEPTH TO 

PSH 
DATE TOC WELL DEPTH TO PSH 

SPECIFIC 
GROUNDWATER 

ELEVATION DEPTH WATER PSH THICKNESS 
GRAVITY 

ELEVATION 

60.00 29.04 NO NO NA 198.72 

45.00 26.98 NO NO NA 200.79 

60.00 19.33 NO NO NA 204.14 
60.00 19.41 NO NO NA 204.12 
60.00 23.97 23.25 0.72 0.8468 202.42 

60.00 24.00 NO NO NA 202.15 

55.00 725 723 0.02 0.8265 209.55 
60.00 19.39 NO NO NA 204.72 

60.00 23.91 23.01 0.90 0.8468 200.73 

65.00 22.62 NO NO NA 198.61 

227.08 65.00 28.48 NO NO NA 198.60 

232.94 65.00 37.56 NO NO NA 195.38 

235.14 65.00 38.91 NO NO NA . 196.23 

234.21 65.00 39.10 38.17 

234.60 65.00 37.50 37.49 

6/30/99 240.19 65.00 45.78 45.57 

6/30/99 239.83 65.00 46.98 NO NO 

6/30/99 217.48 60.00 10.82 NO NO 

6/30/99 218.64 63.00 27.55 7.60 

6/30/99 231.06 70.00 32.90 NO NO 

6/30/99 235.28 70.00 41.65 NO NO 

6/30/99 228.04 75.00 35.15 NO NO 

6/30/99 226.74 70.00 32.83 NO NO 

6/30/99 223.75 70.50 17.65 NO NO 206.10 

6/30/99 219.39 60.00 16.30 NO NO 203.09 

6/30/99 215.19 60.00 12.93 NO NO 202.26 

6/30/99 218.70 73.00 8.93 8.15 0.78 0.7999 210.39 

71.50 14.51 NO NO NA 202.89 

70.00 12.35 NO NO NA 203.97 

70.00 37.18 28.35 8.83 0.8713 203.32 

70.00 40.48 NO NO NA 203.58 

74.00 48.75 NO NO NA 192.90 

70.00 46.00 NO NO NA 192.42 

70.00 45.03 NO NO NA 193.52 

58.00 17.02 NO NA 206.92 

31.00 20.53 20.15 199.69 

42.00 21.85 20.70 . 198.77 

37.00 24.72 24.08 198.79 

37.00 23.34 NO 199.02 

24.42 23.95 199.80 

G8UGlhlG hlOTES 
Top of well casing NO: Not detected in well 

.J 
Phase separated hydrocarbons NG: Well not gauged 

S. Keville (IT Corporation) 1J. Rhodes (Williams) (6/30/99) 

(Page 1 of2) 

TOC: 

PSH: 

Source: 
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TABLE 3 (Continued) 


SUMMARY OF POTENTIOMETRIC AND GROUNDWATER QUALITY DATA 


Williams Refining, L.L.C. 

543 West Mallory 

Memphis, Tennessee 
TOEC FlO No. 9-791214 

WELL ID 
MONITORING 

DATE 

MEASUREMENTS IN FEET 

TOC 
ELEVATION 

WELL 
DEPTH 

DEPTH TO 
WATER 

DEPTH TO 
PSH 

PSH 
THICKNESS 

PSH 
SPECIFIC 
GRAVITY 

GROUNDWATER 
ELEVATION 

8-8 6/30/99 226.43 33.55 26.72 6.83 0.7788 198.20 

8-9 6/30/99 224.97 30.63 29.88 0.75 0.8008 194.94 
8-10 6/30/99 217.35 21.95 21.94 0.01 0.8000 195.41 

8-11 6/30/99 WELL ABANDONED ­ 12198 

8-13 6/30/99 235.19 37.10 NO NO NA 198.09 
8-15 6/30/99 233.87 40.25 37.52 2.73 0.8000 195.80 

MW-1 6/30/99 224.35 26.05 NO NO NA 198.30 

MW-2 6/30/99 224.83 25.29 NO NO NA 199.54 

G-1 6/30/99 217.76 18.07 NO NO NA 199.69 

G-2 6/30/99 '. 217.37 10.64 10.60 0.04 0.7999 206.76 

G-3 6/30/99 216.24 13.75 12.14 1.61 0.7905 203.76 

G-4 6/30/99 219.98 19.46 NO NO NA 200.52 

G-5 6/30/99 232.70 22.67 20.67 2.00 0.8328 211.70 

RW-1 6/30/99 226.50 78.00 32.64 32.56 0.08 0.8468 193.93 

RW-2 6/30/99 218.76 19.03 NO NO NA 199.73 

RW-3 6/30/99 WELL ABANDONED - 03/99 

RW-3(R) 6/30/99 227.13 33.87 33.59 0.28 0.8008 193.48 

RW-4 6/30/99 219.69 24.05 23.43 0.62 0.7788 196.12 

RW-5 6/30/99 221.14 63.00 24.93 24.91 0.02 0.7788 196.23 
RW-6 6/30/99 219.62 75.00 21.77 NO NO NA 197.85 

RW-7 6/30/99 WELL ABANDONED - 12198 

RW-8 6/30/99 217.60 50 24.70 23.75 0.95 0.8265 193.69 

RW-9 6/30/99 242.90 51.00 NO NO NA 191.90 

RW-10 6/30/99 239.70 48.79 48.51 0.28 0.8000 191.13 

RW-11 6/30/99 234.50 47.10 NO NO NA 187.40 

RW-12 6/30/99 219.16 61 36.50 36.00 0.50 0.7420 183.03 

GAUGING NOTES 

TOC: Top of well casing NO: Not detected in well 

PSH: Phase separated hydrocarbons NG: Well not gauged 

Source: s. Keville (IT Corporation) 1J. Rhodes (Williams) (6/30/99) 

(Page 2 of 2) 
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TABLE 4 

SUMMARY OF POTENTIOMETRIC AND GROUNDWATER QUALITY DATA 


Williams Refining, L.L.C. 

543 West 

Memphis, Tennessee 

TDEC FlO No. 9-791214 

MEASUREMENTS IN FEET 

MONITORING PSHWELL 10 TOC WELL DEPTH TO OEPTH TO PSHOATE SPECIFIC
ELEVATION DEPTH WATER PSH THICKNESS 

225.78 60.00 

OW-2 I 9/27/99 60.00 37.74227.76 NO 

OW-6 I 9/27/99 227.77 45.00 33.43 NO 

9/27/99 223.47 60.00 25.50 NO 

9/27/99 223.53 60.00 25.16 24.90 

9/27/99 29.30 29.05 

9/27/99 0.00 28.87 NO 

9/27/99 .00 17.75 17.66 

9/27/99 224.11 60.00 24.55 NO 

9/27/99 223.88 60.00 28.46 27.73 

9/27/99 221.23 65.00 29.90 29.50OW-17 

OW-18 9/27/99 227.08 65.00 35.13 NO 

9/27/99 232.94 65,00 46.40 NOOW-20 

OW-21 9/27/99 235.14 65.00 49.36 NO 

9/27/99 234.21 49.16 49.05O,W-22 65.00 

OW-23 9/27/99 234.60 48.05 47.8465.00 

9/27/99 240.19 56.35OW-24 65.00 56.20 

57.59 NO239.83 65.00 

14.97217.48 60.00 NO 

27.93 14.47218.64 63.00 
WELL ABANDONED - 09199 

NO . I NA I 183.91 

CONCENTRATIONS IN PPM 

GROUNDWATER I TOTALBENZENE EPHGRO IELEVATION· TPH 

190.02 NS NS NS 

194.34 NO 0.2 2.79 

197.97 NS NS NS 

198.59 NS NS NS 

196.69 NS ' NS NS 

197.28 NS NS NS 

199.10 NS NS NS NS 

199.56 0.0038 NO 0.19 0.19 
196.04 . 

191.65 

191.95 

186.54 

185.78 

185.14 

186.72 

183.96 

18Z·24 
202.51 

200.70 

NS NS NS NS 
NS NS NS NS 
NS NS NSNS 
NS NS NS NS 
NS NS NSNS 
NS NS NS NS 
NS NS NS NS 

NS NS NS NS 

NS NS NS NS :.. .....
NS[l] .NSI1] NSI1] NSll ] 

NS NS NS 
~Ioo! a ~.NS 
~ = 
~~ 0.46 
~ = " ~ 
~~ 
~ e .g IIIi 

NO 

NO 

NO 

0.26 

0.25 

NO 

0.09 

NO 

0.73 

0.40 

NO 

NO 

NO 

0.11 

0.21 

0.15 

NO 

NDll] 

13.46 

GRAVITY 


NA 


NA 


NA 


0.8468 


0.8468 


NA 


0.8265 


NA 


0.8468 


0.8000 


NA 


NA 


NA 


0.8000 


0.8000 


0.8000 


NA 


NA 


0.7420 


233.00 60.00 49.09 NO 

TOC: 

PSH: 

NO: 

NG: 

GAUGING NOTES 

Top of well ~asing 

Phase separated hydrocarbons 

Not detected in well 

Well not gauged 

Source: W. Connolly &T. Campbell (IT Corp.) 1J. Rhodes (Williams) (9/27 &28/99) 

[lJ: In OW-26, LNAPL was not detected prior to purging the well to facilitate the 

collection of a groundwater sample. After purging the well, approximately 

0.35 feet of LNAPL had accumulated. Therefore, this well was not sampled. 

GRO: 

EPH: 

TPH: 

TOTAL TPH: 

NS: 

NA: 

NO: 

Source: 

LABORATORY DATA NOTES 

Gasoline range hydrocarbons by Tennessee Method 

Extractable petroleum hydrocarbons by Tennessee Method 

Total petroleum hydrocarbons 

Sum total of GRO concentration and EPH concentration 

Well not sampled 

Sample not analyzed for consmu~m 

Constituent not detected in sampl~ 

Specialized Assays, Inc., Nashville, TN (10/99) (Page 1 0(4) 

0.001 NO 0.46 





TABLE 4 (Continued) 


SUMMARY OF POTENTIOMETRIC AND GROUNDWATER QUALITY DATA 


Williams Refining, L.L.C. 

543 West Mallory 

Memphis, Tennessee 

TOEC FlO No. 9-791214 

WELL ID 
MONITORING 

OATE 

MEASUREMENTS IN FEET CONCENTRATIONS IN PPM 

TOC 
ELEVATION 

WELL 
DEPTH 

OEPTH TO 
WATER 

OEPTH TO 
PSH 

PSH 
THICKNESS 

PSH 
SPECIFIC 
GRAVITY 

GROUNDWATER 
ELEVATION 

BENZENE GRO EPH 
TOTAL 

TPH 

OW-30 9/27/99 235.28 70.00 51.91 NO NO NA 183.37 NO NO 0.31 0.31 

OW-31 9/27/99 228.04 75.00 46.99 NO NO. NA 181.05 1.964 4.48 2.04 6.52 

OW-32 9/27/99 226.74 70.00 46.49 NO NO NA 180.25 NO NO 0.34 0.34 

OW-33 9/27/99 223.75 70.50 22.33 NO NO NA 201.42 NS NS NS NS 

OW-34 9/27/99 WELL ABANDONED - 09199 

OW-34[R) 9/27/99 218.31 35.00 18.85 NO NO NA 199.46 NO NO NO NO 

OW-35 9/27/99 215.19 60.00 17.28 NO NO NA 197.91 NS NS NS NS 

OW-36 9/27/99 218.70 73.00 19.00 18.40 0.60 0.7999 200.18 NS NS NS NS 

OW-37 9/27/99 217.40 71.50 20.47 NO NO NA 196.93 NS NS NS NS 

OW-38 9/27/99 216.32 70.00 18.18 NO NO NA 198.14 0.0128 0.34 5.25 5.59 

OW-39 9/27/99 232.81 70.00 38.50 37.92 0.58 0.8713 194.82 NS NS - NS NS 

OW-40 9/27/99 244.06 70.00 47.21 NO ND NA 196.85 NO NO NO NO 

OW-42 9/27/99 241.65 74.00 59.20 NO NO NA 182.45 NS NS NS NS 

OW-43 9/27/99 238.42 70.00 57.42 NO NO NA 181.00 0.0081 NO 0.37 0.37 

OW-44 9/27/99 238.55 70.00 . 54.52 NO NO NA 184.03 0.0068 0.43 0.42 0.85 

OW-45 9/27/99 223.94 58.00 21.34 NO NO NA 202.60 NS NS NS NS 

B-1 9/27/99 219.92 31.00 29.72 28.85 0.87 0.7788 190.88 NS NS NS NS 

B-2 9/27/99 219.72 42.00 29.29 29.12 0.17 0.7788 190.56 NS NS NS NS 

B-5 9/27/99 223.01 37.00 33.05 32.?5 0.50 0.7788 190.35 NS NS NS NS 

B-6 9/27/99 222.36 37.00 32.68 NO NO NA 189.68 NS NS NS NS 

B-7 9/27/99 223.85 31.32 30.96 0.36 0.7788 192.81 NS NS NS NS 

:.. ..... 
0i::1oo! 

~~ 
~ ... .g,-= 
~ ~:.a 

GAUGING NOTES LABORATORY OATA NOTES ~~ 
TOC: Top of well casing GRO: Gasoline range hydrocarbons by Tennessee Method ~ ~ 

{j
PSH: Phase separated hydrocarbons EPH: Extractable petroleum hydrocarbons by Tennessee Method 

NO: Not detected in well TPH: Total petroleum hydrocarbons 

NG: Well not gauged TOTAL TPH: Sum total of GRO concentration and EPH concentration 

Source: W. Connolly & T. Campbell (IT Corp.) 1J. Rhodes (Williams) (9/27 & 28/99) NS: Well not sampled 

NA: Sample not analyzed for constituent 
NO: -' Constituent not detected in sample 

Source: Specialized Assays, Inc., Nashville, TN (10/99) (Page 2 0(4) 





TABLE 4 (Continued) 

SUMMARY OF POTENTIOMETRIC AND GROUNDWATER QUALITY DATA 

Williams Refining. L.L.C. 

543 West 

Memphis, Tennessee 

TDEC FID No. 9-791214 

--_.­

WELLID 
MONITORING 

DATE 

MEASUREMENTS IN FEET CON CENTRA TIONS IN PPM 

TOC 
ELEVATION 

WELL 
DEPTH 

DEPTH TO 
WATER 

DEPTH TO 
PSH 

PSH 
THICKNESS 

PSH 
SPECIFIC 
GRAVITY 

GROUNDWATER 
ELEVATION 

BENZENE GRO EPH 
TOTAL 

TPH 

8-8 9/27/99 226.43 Dry Dry Dry 0.7788 Dry NS NS NS NS . 

8·9 9/27/99 224.97 36.85 36.63 0.22 0.8008 188.30 NS NS /liS NS 
, 

8·10 9/27/99 21735 31.78 ND ND . 0.8000 185.57 NS NS NS NS 

8·11 9/27/99 WELL ABANDONED - 12198 
8·13 9/27/99 235.19 44.51 ND ND NA 190.68 NS NS NS NS 

8-15 9/27/99 233.87 45.29 NO ND 0.8000 188.58 NS NS NS N;3 
, 

MW-l 9/27/99 224.35 36.71 NO ND NA 187.64 0.0047 NO 0.34 0.34 

MW·2 9/27/99 224.83 36.17 ND ND NA 188.66 NS NS NS NS 

G·l 9/27/99 217.76 26.06 25.00 1.06 0.8265 192.58 NS NS NS NS 

G·2 9/27/99 217.37 19.34 ND ND 0.7999 198.03 NS NS NS NS 

G·3 9/27/99 216.24 22.11 17.34 4.77 0.7905 197.90 NS NS NS NS 

G-4 9/27/99 219.98 31.87 ND ND NA 188.11 NS NS /liS NS 

G-5 9/27/99 232.70 33.11 31.10 2.01 0.8328 201.26 NS NS NS NS 

RW-l 9/27/99 226.50 78.00 40.82 40.78 0.04' 0.8468 185.71 NS NS /liS NS 

RW-2 9/27/99 218.76 30.86 ND ND NA 187.90 NS NS NS NS 

RW-3 9/27/99 WELLABANDONED-O~9 

RW-3(R) 9/27/99 227.13 43.51 42.71 0.80 0.8008 184.26 NS NS NS NS 
RW:4 9/27/99 219.69 33.00 31.90 1.10 0.7788 187.55 NS NS NS NS 

RW-5 9/27/99 221.14 63.00 31.65 NO NO 0.7788 189.49 NS NS NS NS 

RW-6 9/27/99 219.62 75.00 43.26 43.25 0.01 0.7788 176.37 NS NS NS NS 

;J:.."",,, 

~~ 

~~ 
.~~ 
.~ e 
~aGAUGING NOTES LA80RATORY DATA NOTES 
""'=:'~.TOC: Top of well casing GRO: Gasoline range hydrocarbons by Tennessee Method 

1:::1PSH: Phase separated hydrocarbons EPH: Extractable petroleum hydrocarbons by Tennessee Method 

ND: Not detected in well TPH: Total petroleum hydrocarbons 

NG: Well not gauged. TOTAL TPH: Sum total of GRO concentration and EPH concentration 

Source: W. Connolly & T. Campb~1I (IT Corp.) 1J. Rhodes (Williams) (9/27 & 28/99) NS: Well not sampled 

NA: Sample not analyzed for constituent 

ND: Constituent not detected in sample 

Source: Specialized Assays, Inc .• Nashville, TN (10/99) 
(Page 3 of4) 





TABLE 4 (Continued) 

SUMMARY OF POTENTIOMETRIC AND GROUNDWATER QUALITY DATA 

Williams Refining, L.L.C. 

543 West 

Memphis, Tennessee 

TOEC FlO No. 9-791214 

WELL 10 
MONITORING 

DATE 

MEASUREMENTS IN FEET CONCENTRATIONS IN PPM 

TOC 
ELEVATION 

WELL 
DEPTH 

DEPTH TO 
WATER 

DEPTH TO 
PSH 

. PSH 
THICKNESS 

PSH 
SPECIFIC 
GRAVITY 

GROUNDWATER 
ELEVATION 

BENZENE GRO EPH 
. TOTAL 

TPH 

RW-7 9/27/99 WELL ABANDONED ­ 12198 

RW-8 9/27/99 217.60 50' 23 22.5 0.5 0.8265 195.01 NS NS NS NS 

RW-9 9/27/99 242.90 53.54 NO NO NA 189.36 NS NS NS NS 

RW-10 9/27/99 239.70 52.39 52.38 0.01 0.8000 187.32 NS NS NS NS 

RW-11 9/27/99 234.50 49.05 NO NO NA 185.45 NS NS NS NS 

RW-12 9/27/99 219.16 61 34.16 NO NO 0.7420 185.00 NS NS NS NS 

GAUGING NOTES 

TOC: Top of well casing 

PSH: Phase separated hydrocarbons 

NO: Not detected in well 

NG: Well not gauged 

Source: W. Connolly & T. Campbell (IT Corp.) / J. Rhodes (Williams) (9/27 & 28/99) 

GRO: 

EPH: 

TPH: 

TOTAL TPH: 

NS: 

NA: 

NO: 

Source: 

LABORATORY DATA NOTES' 

Gasoline range hydrocarbons by Tennessee Method 

Extractable petroleum hydrocarbons by Tennessee Method ;).~ 

~""!Total petroleum hydrocarbons 
g.~Sum total of GRO concentration and EPH concentration 
~ ."'1 . 

Well not sampled a. "I 
Sample not analyzed for constituent :;ilC 
Constituent not detected in sample " a 

~" <:") Il0l.
Specialized Assays, Inc., Nashville, TN (10/99) Ol 2-5 ... 

(Page 40f4) 
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OffiCE: 

CLIENT: 
WilLIAMS REFINING. LLC. 
TDEC FlO NO. 9-791214 
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OFFICE: 

ClIENT: PM: 
WILLIAMS 
TDEC FID NO. ,,-'''''', .. 

BAS 

LOCATION: -- ­ ---. PE/RG: 
543 WEST MALLORY 

MEMPHIS, TENNESSEE DKG 
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DIRECTION 
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CONTOURS 
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CONTOUR INTERVAL: 2.0 F1 
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APPENDIX A 

CERTIFICATES OF ANALYSIS 
REMEDIATION SYSTEM EFFLUENT 

N:IPROJECTSIWILLIAMSIREFINERy\REPORTSISSMRSI1999-09ITEXT.Doc 





fertificate of AnalYSi~ 

Williams Rerming, L.L.C. 
Memphis, TN 

BTEX by Purge-and-Trap Gas Chronlatography 

Name of Sample: Recovery Well Combined Flow 1-11 

Date of Sample 08-Apr-99 Analyte Peak Area 

Date of Analysis 23-Apr-99 Benzene 15,715,300 

Analytical Run Number 022F2201.D Toluene 11,486,000 

Calibration Run Date 23-Apr-99 Ethylbenzene 1,240,870 

Average Spike Recoveries, % p,m - Xylenes 4,462,510 
Benzene. 93.6 
Toluene 93.3 0- Xylene 2,020,270 

Ethylbenzene 94.9 
Total Xylenes 92.6 Chemist Eric Branson 

Concentration, mg/L 

Benzene 18.81 

Toluene 2.75 

Ethylbenzene 1.90 

Total Xylenes 8.92 

I 





fertificate of AnalYSi, 

Williams Refining, L.L.C. 
Memphis, TN 

BTEX by Purge-and-Trap Gas Chromatography 

Name of Sample: Recovery Well RW-12 

Date of Sample 08-Apr-99 Analyte Peak Area 
I 

Date of Analysis 23-Apr-99 Benzene 59,005 

Analytical Run Number 024F2401.D Toluene 44,963 . 

Calibration Run Date 23-Apr-99 Ethylbenzene 0 

Average Spike Recoveries, .0/0 p,m - Xylenes 54,581 
,Benzene 93.6 
Toluene ;! 93.3 0- Xylene 283,115 

Ethylbenzene 94.9 
Total Xylenes 92.6 Chemist Eric Branson 

Concentration, mg/L 
, 

Benzene 0.07 

Toluene 0.06 

Ethylbenzene <0.01 

Total Xylenes 0.49 





fertificate of AnalYSi~ 


Williams Refining, L.L.C. 

Memphis, TN 


BTEX by Purge-and-Trap Gas Chromatography 


Name of Sample: Recovery Well Combined Flow 1-11 

Date of Sample 15-Apr-99· Analyte Peak Area 

Date ofAnalysis 23-Apr-99 Benzene 5,139,730 

Analytical Ruu Number 023F2301.D Tolueue 2,088,330 

Calibration Run Date 23-Apr-99 Ethylbenzene 391,083 

Average Spike Recoveries, 0/0 p,m - Xylenes 1,403,920 
Benzene 93.6 
Toluene 93.3 o -Xylene 522,850 

Ethylbenzene 94.9 
Total Xylenes 92.6 Chemist Eric Branson 

Concentration, mg/L 

Benzene 6.15 

Toluene 0.06 

Ethylbenzene 0.60 

Total Xylenes 2.64 

. 
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. Eertificate of AnalYSi, 


Williams Refining, L.L.C. 
Memphis,. TN 

BTEX by Purge-and-Trap Gas Chromatography 

Name of Sample: Recovery Well RW-12 

Date of Sample 15-Apr-99· Analyte 

Date of Analysis 23-Apr-99 Benzene 

Analytica~ Run Number 025F2501.D Toluene 

Calibration Run Date 23-Apr-99 Etbylbenzene 

Average Spike Recoveries, 0/0 p,m - Xylenes 
Benzene \ 93.6 

. Toluene 93.3 0- Xylene 
Ethylbenzene 94.9 
Total Xylenes 92.6 ·Cbemist 

Peak Area 

1,986,940 

1,705,720 

0 

1,202,800 

513,052 

Eric Branson 

Concentration, mg/L 

Benzene 2.38 

Toluene 2.25 

Ethylbenzene . <0.01 

TotalXylenes 2.36 

, 
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fertificate of AnalYSi~ 


Williams Refining, L.L.C. 

Memphis, TN 


BTEX by Purge-and-Trap Gas Chromatography 


Name of Sample: Recovery Well Combined Flow 1-11 

Date of Sample 25-May-99 Analyte Peak Area 

Date of Analysis 08-Jun-99 Benzene 7,673,840 

Analytical Run Number 014F1401.D Toluene 4,387,370 

Calibration Run Date 24-May-99 Ethylbenzene 554,394 . 

Average Spike Recoveries, % \ p,m -Xylenes 1,956,750 
Benzene 93.6 
Toluene 93.3 0- Xylene 630,137 

Ethylbenzene 94.9 
Total Xylenes 92.6 Chemist Eric Branson· 

Concentration, mgIL 
, 

Benzene 11.66 

Toluene 7.11 

Ethylbenzene 1.00 

Total Xylenes 5.25 
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fertificate of AnalYSi~ 


. Williams Refining, L.L.C. 

Memphis, TN 


BTEX by Purge-and-Trap Gas Chromatography 


Name of Sample: Recovery Well RW-12 

Date of Sample 25-May-99 Analyte 

Date of Analysis 08-Jun-99 Benzene 
, 

Analytical Run Number 015F1501.D Toluene 

Calibration Run Date 24-May-99 Ethylbenzene 

Average Spike Recoveries, 0/0 p,m - Xylenes 
Benzene 93.6 
Toluene 93.3 0- Xylene 

Ethylbenzene 94.9 
Total Xylenes 92.6 Chemist 

, 

Peak Area 

1,192,820 

1,577,870 

90,339 

698,876 

238,140 

Eric Branson· 

Concentration, mglL 

Benzene 1.81 

Toluene 2.56 

Ethylbenzene 0.16 
1 

I 

Total Xylenes 1.91 





Fertificate of AnalYSi, 


Williams Refining, L.L.C. 
Memphis, .TN 

BTEX by Purge-and-Trap Gas Chromatography 

Name of Sample: Recovery Well Combined Flow 1-11 


Date ofSample 28-Jun-99 Analyte Peak Area 

Date of Analysis 28-Jun-99 Benzene 9,616,000 

Analytical Run Number ·006F0601.D Toluene 6,204,050 

Calibration Run Date 25-Jun-99 Ethylbenzene 760,421 

Average Spike Recoveries, % p,m - Xylenes 2,746,330 
Benzene 93.6 
. Toluene 93.3 0- Xylene 880,943 

Ethylbenzene 94.9 
Total Xylenes 92.6 Chemist Eric Branson 

Concentration, mg/L 


. Benzene 12.67 

Toluene 8.50 

Ethylbenzene 1.15 

Total Xylenes· 5.73 





fertificate of AnalYSi~ 

Williams Refining; L.L.C. 
Memphis, TN 

BTEX by Purge-and-Trap Gas Chromatography 

Name of Sample: Recovery Well RW-12 

Date of Sample' 28.:Jun-99 Analyte 

Date of Analysis 28-Jun-99 Benzene 

Analytical Run Number OO.5FO.5o'1.D Toluene 

Calibration Run Date 25-Jun-99 Ethylbenzene 

Average Spike Recoveries, 0/0 p,m - Xylenes 
Benzene. 93.6 
Toluene 93.3 0- Xylene 

Ethylbenzene 94.9 
Total Xylenes 92.6 Chemist 

Peak Area 

2,662,510. 

7,0.31,30.0. 

838,287 

5,512,360. 

1,864,970. 

Eric Branson 

Concentration, mglL 

Benzene 3.51 

Toluene 9~64 

Ethylbenzene 1.27 

Total Xylenes 11.66 

J 





fertificate of AnalYSi, 

Williams Refining, L.L.C.. 
Memphis, TN 

BTEX by Purge-and-Trap Gas Chromatography 

Name of Sample: Recovery Well Combined Flow 1-11 

Date of Sample 13-Aug-99 Analyte Peak Area 

Date of Analysis 13';Aug-99 Benzene 4,317,110 

Analytical Run Number 012F1201.D Toluene 1,761,210 

Calibration Run Date 06-Aug-99 Ethylbenzene 216,290 

Average Spike Recoveries, 0/0 p,m - Xylenes 811,937 
Benzene 81.0 
Toluene 80.1 0- Xylene 291,896 

Ethylbenzene 79.9 
Total Xyl~nes 80.1 Chemist Eric Branson 

Concentration, mg/L 

Benzene 7.34 

Toluene 3.13 

Ethylbenzene 0.44 

Total Xylenes 2.01 





Fertificate of Analysi, 


Williams Refining, L.L.C. 
Memphis, TN 

BTEX by Purge-and-Trap Gas Chromatography 

Name of Sample: Recovery Well RW-12 

Date of Sample 13-Aug-99 Analyte 

Date of Analysis 13-Aug-99 Benzene 

Analytical Run Number 011F1101.D Toluene 

Calibration Run Date 06-Aug-99 Ethylbenzene 

Average Spike Recoveries, 0/0 p,m - Xylenes 
Benzene 81.0 
Toluene, 80.1 o -Xylene 

Ethylbenzene 79.9 
Total Xylenes 80.1, Chemist 

Peak Area 

593,672 

1,076,760 

140,344 

884,180 

344,676 

Eric Branson 
~ 

Concentration, mg/L 

Benzene 1.01 

Toluene 1.91 

Ethylbenzene 0.29 

Total Xylenes 2.25 





fertificate of AnalYSi, 

Williams Refining, L.L.C. 
Memphis, TN 


BTEX by Purge-and~Trap Gas Chromatography 


Name of Sample: Recovery Well Combined Flow 1-11 

Date of Sample -01-Sep-99 Analyte Peak Area 

Date ofAnalysis 01-Sep-99 Benzene 4,985,450 

Analytical Run Number 009F0901.D Toluene 1,927,250 

Calibration Run Date 25-Aug-99 Ethylbenzene 220,117 

Average Spike Recoveries, 0/0 p,m - Xylenes 900,019 
Benzene 92.3 
Toluene 92.1 o -Xylene 321,251 

Ethylbenzene 93.3 
Total Xylenes 93.1 Chemist Eric Branson 

Concentration, mg/L 

Benzene 11.14 

Toluene 4.56 

Ethylbenzene 0.61 

Total Xylenes 2.99 





fertificate of AnalYSi, 

Williams Refining, L.L.C. 
M~mphis, TN 

BTEX by Purge-and-Trap Gas Chromatography 

I Name of Sample: Recovery Well RW-12 

Date of Sample 01-Sep-99 Analyte 

Date of Analysis 01-Sep-99 Benzene 

Analytical Run Number . 008F0801.D Toluene 

Calibration Run Date 25-Aug-99 Ethylbenzene 

Average Spike Recoveries, % p,m - Xylenes 
Benzene 92.3 
Toluene 92.1 0- Xylene 

Ethylbenzene 93.3 
Total Xylenes 93.1 Chemist 

.. 

. 

Peak Area 

3,734,330 

6,906,190 

544,703 

3,368,390 

1,272.860 

Eric Branson 

Concentration, mg/L 

Benzene 8.34 

Toluene 16.35 

Ethylbenzene 1.52 

Total Xylenes 11.40 





fertificate of AnalYSi1 
\. 

Williams Refining, L.L.C. 
Memphis, TN 

BTEX by Purge-and-Trap Gas Chromatography 

Name of Sample: Recovery Well Combined Flo.w 1-11 

Date of Sample 30-Sep-99 Analyte Peak Area 

Date of Analysis 06-0ct-99 Benzene 2,383,340 
I 

Analytical Run Number 007F0701.D Toluene 
\ 

104,869 

Calibration Run Date 30-Sep-99 Ethylbenzene 130,540 

Average Spike Recoveries, 0/0 p,m - Xylenes 283,709 
Benzene 92.3 
Toluene, 92.1 0- Xylene 37,870 

Ethylbenzene 93.3 
Total Xylenes 93.1 Chemist Eric Branson 

Concentration, mg/L 

Benzene 5.95 

Toluene 0.28 

Ethylbenzene 0.42 

Total Xylenes 0.90 ,.. 

I 





fertificate of AnalYSi, 

Williams Refining, L.L.C. 
Memphis, ·TN 

BTEX by Purge-and-Trap Gas Chromatography 

Name of Sample: Recovery Well RW-12 


Date of Sample 30-Sep-99 Analyte Peak Area 

Date of Analysis 06-0ct-99 Benzene 3,566,290 

Analytical Run Number 006F0601.D Toluene 7,483,060 

Calibration Run Date 30-Sep-99 Ethylbenzene 712,078 

Average Spike Recoveries, % 
Benzene 
Toluene 

Ethylbenzene 
Total Xylenes 

p,m - Xylenes 

0- Xylene 

Chemist 

3,673,990 

1,367,010 

Eric Branson 

Concentration, mglL 


Benzene 8.90 

Toluene 20.27 

Ethylbenzene 2.31 

Total Xylenes 14.49 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTICAL REPORTNashville,TN 37204-0566 

Phone 1-615-726-0177 

WILLIAMS REFINING. LLC 7372 
.JOYCE YEAGER 
PO BOX 2930 
MEMPHIS. TN 38101-2930 

PrOject: 
Project Name: MTH-APR 
Sampler: EB/JMY 

Lab Number: 99-A60191 

Sample 10: WIL781 RW-fC} 

Sample Type: Water 

Si te 10: 


Date Collected: 4127/99 

Time Collected: 

Date Received: 4/29/99 

Time Received: 9:00 


Report Quan Dil 
Analyte Result Units Llnit LlNit Factor I)ate Til1e . Analyst nethod Batch 
-----------------------­ ----------- ------­ -------­ ----------- --------­

-ORGANIC PARAHETr.RS~ 
~asoline R~nge Organic'S 5.11. ng/l 1.00 0.10 10 51 21" 13:35 f.g!!iI~! Tl)"E '1000 

Ext Petroleutl "yd. ([PH) 0.64 Hg/l 0.11 0.10 1 51 1/99 19:53 It Ualkup TDME 8685 

HD = Not detected at the report liMit. 

------------------~~------------------------~----------~---------------------------------------------------------------------
SaMple Extraction Data 

lit/Vol 
ParaMeter Extracted Extract Vol . Date Method 

EPH 895. Nl 1.00 Hl 4/29/99 M. Cautben 3510 

Surrogate ,: Recovery Target Range 

surr-o-lerpbengl 80. 50. - 150. 
DlEX/eRD Surr., a,a,a-trifluorotoluene 100. 50. - 150. 

Report Date: 51 6/99Report Approved By: 

Theodore J. DuellOl Ph.D. I Lab Director 
Michael H. Dunn, M.S., Technical Director 
Johnny A. Mitchell, Dir. Technical Services 
Eric Smith, Assistant Technical Directdr 
Russell Morgan, Technical Services 

Laboratdry Certification Number: 02008 

COpy 1 

http:PARAHETr.RS




SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

ANALVTXCAL REPORTNashville, TN 37204-0566 
Phone 1-615-726-0177 

WILLIAMS REFINING, LLC 7372 

JOYCE YEAGER 

PO BOX- 2930 

MEMPHIS, TN 38101-2930 


Project: 

Project Name: MTH-APR 

Sampler: EBIJMY . 


Lab Number: 99-A60192 
Samp 1 e ID: WIL782 RlU- Qbm b 
Sample Type: Water 
Site ID: 

Date Collected: 4127/99 
Time Collected: 
Date Received: ·4/29/99 
Time Received: 9:00 

Rnalyte 
_______________________ 0 .. 

Result Units 
----------- ------­

Report 
Unit 

Pouan 
Utlit 

Dil 
factor Date 

--------
TIHe Analyst nethod 

----------- --------­
Batch 

~ORGAHIC PRRRnETERS* 
Gasoline Range Organics 
Ext PetroleoH Hyd. (EPH) 

31.8 
2.08 

I1gl1 
I1gl1 

5.00 
0.11 

0.10 
0.10 

50 
1 

51 2199 
51 2199 

22:06 
22:26 

F. Gundi 
K.Io!alkop 

TDHE 
TDHE 

9000 
8685 

HD =Hot detected at the report 11Hit. 

SaHple Extraction Data 
\ 

IIt/Uol 
Paral1eter Extracted 
-----------------­ --------­

Extract IJol 
----------­

Date 
-------­

Analyst 
---------­

tlethod 
-------­

EPH 900. HI 1. 00 111 ~129/99 M. Cauthen 3510 

Surrogate %RecolJerg Target Ringe 

surr~o-Terpbenyl 85.. 50. - 150. 
OTEXIGRD Surr., il,3,a-tr!floorotolu!!ne 97. 50. - 150. 

Report Approved By: Report Date: 51 6/99 

\
Theodore J. Duellol Ph.D. J lab Director 
Michael H. Dunn, M. S., 'Technical Director 
Johnny A. Mitchell, Dir. Technical Services 
Eric Smith, Assistant Technical Director 
Russe~l Morgan, Technical Services 

laboratory Certification Number: 02008 

COpy 1 
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--------------- ------- ---------- --------- ---------- --------- -----------

--------- ----------

----------

---------- ------------ ---------- ----------- ---------
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

Nashville, TN 37204-0566 

Phone 1-615-726-0177 


PRO~ECT GUALXTV CONTROL DATA 

natrix Spike Recovery 

Analgte units Orig. Val. ns Val Spike Conc Recovery Target Range g.C. Datcb 

GasolIne Range DrgaDics I1gl1 <0.10 0.19 0.22 86 69. - 127. 9000 
Ext Petroleul1 Hyd. (EPH) 11 gIl { 0.10 4.94 5.00 99 56.-126. 8685 
Sulfate I1g/l 10.0 24.5 15.0 97 47. - 139. 703 

natrix Spike Duplicate 

Analyte units nrig. Val. Duplicate RPD linit It C. Biltcli 

Gasoline Range Drganics 11 gIl 0.19 0.21 10.00 20. 9000 
Ext Petroleul1 Hyd. ([PH) . I1g/l 4.94 5.31 7.22 29 .. 8685 
Sulfate 1'1 gIl 24.5 24.6 0,41 4. 703 

laboratory Control Data 

Analyte units Knoun Val. Analyzed Val XRecovery Target Rilnge g.!:. Batcb 

Gasoline Range Organics I1gl1 0.22 0.19 86 60 - 140 1000 
Ext Petroleun Hyd. ([PH) I1g/1 5.00 4.% 99 60 - ll10 8685 
Sulfate 11 gIl 150. 154. 103 80 - 120 703 
DiocbeHical Oxygen Denand 11 gIl 198. 190. 96 80 - 120 6856 

Duplicates 

Ailalyte units Dri9· Val. Duplicate RPD lii1i t {tC. [lat~b 

Diocbenical Uxygen DeHandl1g/l 55.8 63.5 .12.91 15. 6856 

Blank Pata 

Analgte Blilnk Value Units. Q.C. Batcb 
-------_ ... ---------­

Gasoline Range Organics { 0.10 I1g/l 9000 
Ext Petroleul1 Hyd. (EPH) { 0.10 119/1 8685 
Sulfate { 5.00 I1gll 70~ 

COpy 1· 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTICAL REPORT 

Nashville, TN 37204-0566 

Phone 1-615-726-0177 


WILLIAMS REFINING, LLC 7372 Lab Number: 99-A76050 
Samp Ie ID: WIL-787 .. RlD~ (if 

PD BOX 2930 Sample Type: Water ~ 

MEMPHIS, TN 38101-2930 Site ID: 

Date Collected: 5/25/99 
PT'ujE.'ct: Time Collected: 
Project Name: MTH-MAV Date Received: 5/27/99 
S,3mpler: EEl·J'{ Ttme Received: 9:00 

--_.__..---...---_..._.-..-_.__....--_.._-----,-_._----------_._._._-_._---_.._-­
Report Qua« Oil 

iJnit; LIMit LIMIt factor D:ate Analyst l'Iethod [latch 

r;~\solIne R::in~o: \lr~~~nir':~"S ~i. 86 H~ll 5.00 U.1,O 50 61 3/99 0: 14 T, ,!uhnson Tl)HE 6517 .[r:t P~?trGlevt1 H:~d. ([PI'D 0.66 Hy/l 0.10 0.10 J. 7400 

!.it/Vol 
Pant!eh~f' f):h'i!Gt.e>i [xt:!'<lci: lJol Atl~lyst 

6/ 21'19 3511] 

f, Recl)ver~~ 

---.----.~-.-

';1.11'1'-0'· l'erph"nyl lB. 5U. - 15U. 
BTf.X/GRO Surf, ! :~.,~,~-tl'.i,Hu(lr!)t()llJ€'ite 51). - 150. 

6/ 4/99Report Approved By: ~---
Theodore J. Cuello. Ph.D.• Lab Director 
Michael H. Dunn, M. S., Technicat Director 
Johnny A. Mitchell; Dir. Technical Services 
Eric Smith. Assistant Technical Director 
Russell Morgan, Technical Services 

Laboratory Certification Number: 02008 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTICAL REPORT 

Nashville, TN 37204-0566 

Phone 1-615-726-0177 


WILLIAMS REFINING. LLC 7372 Lab Number: 99-A76051 
6amp Ie ID: WIL.,...788 (ZkJ- CDm.b 

PO BOX 2(7:]0 Sample Type: Water 
MEMPHIS, TN 38101-2930 Bite ID: 

Date Collected: 5/25/ cj'9 
Project: Time Collected: 
Project Name: MTH-MAY Date Received: 5/27/99 
Si:lmpler: E.B/dY Time Received: 9:00 

Repm't QU<t1i D,l]: 

Units llnlt LIMit factor Date Title l'iethod Batch 

:;.;URG;mlG PP.RfiMETER~* 


gtlsolin~ flange nf9~~ic~ 14.'~ l'Igll 5,O(l 0.10 5n . 61 31'99 O;.!I1j T. dO!lIiSQii Tl)HE 651,' 

[;{t t'etr'QhWii Bgd. ([pm lU1 ?ig/l 0.10 0.10 1 61 3/99 4: 113 1<. Wlll!WIl TDHE 7"iOO 


!R/!Jol 
P<t!':.!lieter t)(tj'<lGb~\! [xti'~iJt vol 

sorr"o-T>:!l'pllellyl 75. 50. - 150. 
iH£liIGr:11 $lJrr,! a, a, a-tr' i. fllJorob:iJ.Il!?nE1 82. 50. - 150. 

Report Date: 6/ 4/99Report APPPDV~d By: 

Theodore J. Ouello. Ph.D. Lab DirectorI 

Michael.H. Dunn. M.S., Technical Director 
Johnny A. Mitchell. Dir. Tec~nical Services 
Eric Smith. Assistdnt Technical Director 
Russell Morgan. Technical Services 

Laboratory Certification Number: 02008 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

Nashville, TN 37204-0566 

Phone 1-615-726·0177 


PROJECT GUALITV CONTROL DATA 

(.\I\),'llyte units l11'ig. Val. !'IS Val Spike Cone Recovery Target Range ~tC~ Batcil 
... _-_..._---_....... __.... --_ .... _----_... -_...._-_... __... ------_..._--­--------- ------_ ....­
Gasoline Range Urganics 119/1 <0.1.0 0.21 0.22 95 69. - 127. 6517 
Ext PetroleUl1 Hyd. (EPH) tI~/l 

,, 0.10 3.21 5.00 M 56. - 126. 70100 

Matrix Spike Duplicate 

units uf1g. Val. Duplicate PoPD liMit H.C. Batch ---_..._......._­
gasoline R~rrge Organ!l)!; 1'1 gil 0.21 0.11 0.00 20. 6511 
Ext PetroleuH H!jd. ([PH) I'Ig/1 3.21 3. 37 tl.86 29. 7400 

Allilyte units l<ilOI·lIl Val. An al yzed IJill ;~ Recovery Target Range ItC. [latch ________ .... _.H_-....."'------_.... _....... - -----.... _--- _.... __..._------ -_.,._------ ----_....-...­
Gasoline R~"ge Organics . lig/l 0.22 0.21 95 60 - 140· 6517 
Ext Petl"l.lleutl Hyd. (EFln My/l 5.1]0 j.41 68 60 - 140 7400 
nllpbtlrillene 119/1 u.0500 lUJ4Z0 811 60 - 140 . 5651 
CIIlorofol'i'l Ny/l 0.0500 {LIJ590 118 70 - BO 7795 
l'ietn!llefl~ chI!}\" i (i€' I1g/1 0.0::;00 0.0510 131 70 - 130 7795 
Sulfate Iigil 150. 14'1. 96 SO - 120 6081.\ 
Bioche~lcal DXY99n DeMand 119/1 198. 193. 100 80 - 110 6881 
OiocDeHical Dxyg~n Dertrind I1g/1 198. IBo. 911 811 - 120 6881 

Duplicates. 

ilri,. Ii::!l. Duplicate RFIJ UI1it lU;. II<lti~h 

--_.-------. _....__._----- ----_... _--- ----_... _--­
Biochel1ical IJxygen De!1<llldNy/l { 6.0 { 6.0 IVA 15. 6881 
.IHoolb~liiGal 11>:ygJ?1l f)\~I1~i1dtlgll S.lI 8.1 3.64 15. 6381 
Blocliel1ic<il tlxygen DeHaildi'ltl/l , 

\ 6,0 { 6.0 iVA 15. 63S1 
IHochel1ical I.h:YS(H, i)(!t!,H!4I1g/1 ( 6.0 { 6.0 H/A 15. 6381 

i-'l!lalyte [flank Uall!t' Units. II.C. [fateb 
...-- .... -..~---.... -....-....... .-...... _----_....-.- ---"--"'--- --~.---...-,.. ­
Gasoline R<lnye OrganIcs { 0.10 N9i1 6517 
Ext Petrol!?lJii Hyr.. ([PH) < 0.10 tl9/1 7'100 
::;ulf~te { 5.00 1i9/1 60!.l1l 
NapM:ll<lli.i'lle { 0.0100 tiyll 5651. 
~hlilr!jf!jrrl { 0.0020 l1yll ?7'f5 
tle-tb!,!lelle chloride ( 0.0020 !W1 n'1'5 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALYTICAL REPORT

Nashville, TN 37204-0566 
Phone 1·615"726·0177 

WiLLIAMS REFINING, LLC 
,.}OYCE YEAGER 
PO BOX 2930 
i"lE!'1?HIS, TN 38101-2930 

7372 Lab Number: 99-A97311 
Sample ID: RW-12 WIL 609 
Sample Type: Water 
Site ID: NOT GIVEN 

Prc.ject: 
PrDject 
Sampler: 

Name: MTH-0UN 
E. BRANSON 

Date 
Time 
Date 
Time 

Collected: 
Collected: 
ReceiVed: 
Received: 

6/30/99 

71 1/99 
9:00 

Report------------.-------------------------------------­Qu~n Dil 
liHit LINit f~r.tQr .Pate Anily~t nethod Batch 

--.~----- -----­ .------_...........­--------­, 

*r.R&AHIC PARAnETERS~ 
~~~oltne Rang~ Or~«niGs 

txt Petroleuli nyll. ([PH) 
1::15110 
22'f1JIJ 

I1g/1 
ugll 

1000 
Ul20 

I rw"u. 
109. 

10 
10 

7/ 9/99 
7l S/99: 

17:13 
0:59 

Duacan, J. 
K.t.lalkup 

rOHE 
TOHE 

Ut/!}>:)l 
Extracte4 Extract Vul 

f.FH geO. HI 1.00 "1 

':iufr-o-Terpbe!lgl lW. 511. - 150. 
BTEX/GRD Surr., aJati-triflu~rotQlueQe V8. 50. - 15U. 

Report Ddte: 7/16/99Report Approved By: 

Theodore J. Cuello. Ph.D. Lab DirectorJ 

Michael H. Dunn. M.S.• Technical DirectDr 
\.Iohnny A. 11itchelL OiT·. Technical SeT'vices 
Eric Smith, Assistant Technical Director 
Gall A Lage, Technical Services 

Laboratorq Certification Number: 02008 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr, 
P.O. Box 40566 ANALYTICAL REPORT

Nashville, TN 37204-0566 
Phone 1-615-726-0177 

WILLIAMS REFINING, LLC 
.JOYCE YEAGER 
PO BOX 2930 
MEMPHIS, TN 38101-2930 

7372 Lab Number: 99-A97312 
Sample ID: RW-GOMB WIL 
Sample Type: Water 
Site ID: NOT GIVEN 

810 

f''f'Q.jsct: 
Project Name: MTH-JUN 
Sampler: E. BRANSON 

Date 
Time 
Date 
Time 

Collected: 
C.::llle.:te.j: 
Received: 
Receiv·?d: 

6/30/99 

71 1/99 
9:00 

R~f'ol't GUilr, [l il 
UNit UNit fa.~bJt' fmalY'5t l'Ietllo.i Ihtcb 

~nH~AHIC PARH"[T£r.S~ 


i.:ilE.{.H fIe r;di!!}t! Ilrgi!fli(;; ",2UOO ug/l ~ooo J.OO. 71' ~/'n 17: qq DlinCiill, J. .TDHE 711, 

E:~t PetTolelll1 Hyil. (EPln ugll .un. WIT. 1 7/ 8/'n. 1: qb K.Ualkuy TDHE 


!Jtl'lJol 

E~tl'i!ct€'d E~tl'act Vol 
 l1ethud 

[PH ~70. HI 1.00 Nl 7l 2/99 fitzf.later 

h'l'get RillI!)e 

5!Jrr-.)- Tel'pli~!lyl n. 50. - 150. 
,,-,iH[;(!f;f:!J. Surr., 3,a,a-trifllifJ\-.}tollJe!l>? 11. 50. - 150. 

~ 

Report Approved BI.J: ___,____/vL'~ ;(t~~_ Report Date: 7/16/99 

Theodore J, Duello, Ph.D., Lab Director 
Michael H. Dunn. M.S., Technical Director 
Johnny A. Mitchell. Dir. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lage, Technical Services 

Laboratory Certification Number: 02008 

COpy 1 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

Nashville, TN 37204-0566 

Phone 1-615-726-0177 


PROJECT GUALXTV CONTROL DATA 

natrix Spike Recovery 

i1niiljjtE' uilits 01'1 !l. li;!l. 11:} 'Jill S~.ike Conc Reoover!} Target RilDge H.C. [(arch 
-.....-----------...~- ---- ..~----- ------_...- -,.. _-------
SasolJllt Rallge Organios !ig/l < 0.10 0.11 0.22 9~ l{f. - 121. 711 
Ext Petrol£oUH "yd. U:p!n 1i!!/l < O.W 4.14 :UJO 11 ~6. - 126. R!"_J 

Sulhte ng/l ( 5.00 16.0 15.0 101 47. - 139. 61% 
AC£ollapbtb€'llf.> lig/kg < O. BD lAlJ . 3.33 .,4 21, - Ill. 1715 

1 ....4-Cblorc-3-H£otbyl~hellol \ill/kg ~ 0.330 • $whJ 3.B 47 21. - 123. 1725 
'2-Cll1or:ophenai H9lkg -( O. HI.! 1. lIZ 3.B ~3 27. - 107. In:> . 

1,4-Viotuorobeia€'llf.> liglkg { 0.330 1. 2~f 3.33 39 20. - 116.. HZ!.' 
£,<l-dlnttrotoluene ii~lk9 -:: O.BO 1.72 3.B 52 22; - 138. In5 
<l-tHtropneflol !1g/k9 -{ O.52!} VJl 3.33 60 20. - lB. 1725 
N-nltro$odi-n-pyop~laHine l'IiJlky { O. BIJ 1. 35 3.33 -11 ~1. - 136. 1725 
f'ellta>:l 1I1m'ophenol tl91k9 f. IU125 2.11 3.H 63 10. - 128. In5 
Phenol H9fK9 -{ O.BO 1..52 3:3;; 46 19. - 119. 1725 
Ilyrelit:· 11i!/~: 9 { 0.330 1.68 3.33 50 14. - 166. . 1725 
1!2,4-Trlcblor~befize~e ng/kg { O. BO 1.68 3.33 50 16.. - 112. H25 
lJ~azelle ii3tkg ( fL 0021) 0.0187 0.0500 77 62. - 147. 7413 
8ellzer~ N:ilkg { O.n02!} 0.O<i70 0.0500 9~ 62. - 147. 1156 
Chlc<!'ot<er!Zl:'fle "!Ilk!! t, 0.0020 0.0'106 O.Ir.iOO 81 5~. - HI. 7413 
(:blorob£<f,zHI€' lig/kg .; 0.0026 0.0490 (( 0500 93 59.. - 141. 1256 
1,I-Dicblo!'~etb£oli~ ng/~:9 < 0.0020 0.055l O. O~iOO 110 61. - l'B. 7.,13 
1 . .1-Dii::lilometlieiie !ig/kg ( (1.0020 O.U'f.iO (1.0500 90 61. - H3. 1256 
Toluene !1g/kg < 0.0020 0.0!i32 0.0500 116 51. - 156. 7413 
Tc.l11£'ne liglkg ': 0.0010 0.0470 0.0500 ·94 57. - 156. 1256 
T1' j ctl1oi'C,etbf.'fle I1g/kg < O.OO:lO o.o,n 0.05UO n . 60. - 158. 1413 
TrichlCll'OeUi£.f!l? lig/kg { \U}020 0.0480 0.0500 % 61:1. - 15K 1256 
iir·.~nic i1g/kg { 1.00 111.4 20.Jl n 00 - 120 6690 
nariim 119/kg 1.00 371. qOO. n ao - 120 66.10 
t"dl1h.!!1 I1gl~:!J { 1. 00 HU. 20.0 93 80 - 120 6690 
(:brcmiuii tlg/kg 1.20 ~B.5 q(l.O 93 80 - 120 ~9(1 

UH4 ti9/k9 {LOG 89.0 100. SV SO - 120 6690 
r!!!rlJul'g "91\::9 { 0.10 0.18 0.17 106 00 - 120 6103 
IHc;k~l 1'19/k g .; 1. 00 'H6 1(10. 94 00 - 120 6690 
Seleal\m tlg/k9 { 1.01) U:.4 20.U 92 80 - 120 6610 
Sillier ti~/k~ { 1.00 9.38 10.0 9-1 80 - 120 6690 
Zinc tlglkg { 10.0 91.4 100. 9S 80 - 120 6690 

I'latrb &~ike Di.lplkab 

fm:al!ft~ units Ilriy. 1.1:,1. t<upHc:ate RP!) . UI1it {te. Batch 
----_ ..... _... _...-... _-- .... __.... _---... ­
Gasoline 1:::i!t1!J1'! 1l1'9anic':; "gil 0.21 !J.n .!l.bS 20. 719 
E:<t f'etraleun Hyd. <EFfD 119/1 '1.94 <!I. 95 0.20 1.V. 85 
3ulhte lig/l 16.0 16.1 1.86 4. 61% 
tlcenapbtb€'ne I1g/kg 1. 4B 1.6~ 10.86- M. 1725 
4-Chloro-3-H~tbylph~Il~1 Jig/kg 1.5~ l.n 10.40 54. '1715 
l-Clll(jro~llefiol fig/kg 1.. '12 3.63 8?!i2i 55. 1715 
1!4-Dichlorob~fiz~ne Hgikg 1.19 ( U. 330 118.521 51. 172~ 

COpy 1 
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SPECIALIZED ASSAYS, INC. 

2960 Foster <;:reighton Dr. 
p. O. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 ANALVTZCAL REPORT 

WILLIAMS REFINING, LLC 
·JOYC E YEAGER 
PO BOX 2930 
MEMPHIS, TN 38101-2930 

7372 Lab Number: 99-Al13434 
Samp Ie ID: WIL-S17 R LU- (!{)fIt b 
Sample Type: Water . 
S1te 10: 

Project: 
PT-oject Name: MTH-JULY 
l?ampleT-: EB/.JY 

Date 
Time 
Date 
Time 

Collected: 
Collected: 
Received: 
Received: 

7/28/99 

7/30/99 
9:00 

Report Quail lHl· 
Aoalyte Result Units Unit Unit factor Oate Tine Analyst netllol.l Batch 

KGRGANIC PARAnETERt* 
Gasoline Range Organics 15.'1 I1g/l 10.0 0.10 lOG 81 9/911 14:25 T.Johnson TOKE 1122 
Ext Petroleul1 Kyd. ([pff) 1.03 l1g1l 0.10 0.10 1 81 It'1J' 10:48 K.Ualkup TDHt 5701 

HD =Hot detected at the report linit. 

SaMple Extraction Data 

tlt/llol 
Paraneter Extn\'lted Extnct 1Jo1 Date Analyst ftethod 

EPH 960. nl 1.00 nl 7131199 11. C:authen 3510 

Surrogate r. Recovery hrget Range 

surr-o-Terphenyl 50. - 150. 
6T£XIGRU Surr., a,a,a-trifluorotoluene 50. - 150. 

Repo~t Approved By: Report Date: SI 9/99 

Theodo~e J. Duello, Ph.D.• Lab Di~ecto~ 
Michael H. Dunn. M.S., Technical Directo~ 
Johnny A. Mitchell. Di~. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lage. Technical Services 

Laboratory Certification Number: 02008 
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IIIID SPECIALIZED ASSAYS, INC. 


~~ 

2960 Foster Creighton Dr. 
p. O. Box 40566 
Nashville, TN 37.204-0566 
Phone 1-615-72&:0177 . ANALVTICAL REPORT 

WILLIAMS REFINING, LLC 
JOYCE YEAGER 
PO BOX 2930 
MEMFHI5, TN 38101-2930 

7372 Lab Number: 99~A11343~ 
Sample ID: WIL':"'SlS Rw'- I d-
Sample Type: Water . 
51 te IO: 

Pr'oject: 
Project Name: MTH-vULY 
Sampler: EB/vY 

Date 
Time 
Date 
Time 

Collected: 
Collected: 
Received: 
Received: 

7/28/99 

7/30/99 
9:00 

Report GIJ~n Dil 
RnUyte Result Units UnIt UtlIt factor Date Title AnUyst rfethod Batch 
--------------..._-------- ----------- ------- -------­
KDRGAHIC PARAnETERS~ 
Gdsoli~ RaDge Drganics 8.36 itg/1 2.00 0.10 20 81 9/99 14:52 T. JOIUlSOR TDtlE 1122 
Ext Petroleuit Hyd. (£PH) 1.6-4 itg/1 1.09 0.10 10 81 1/99 11:19 It Ua1kup TDHE S707 

ND =Hot detected at the report liitit. 

. . 

SaMple Extraction Data 

Ut/Vol 
P:araHeter [xtr:acte4 [xtr:act Qol Date Analg-st netllod 

[plf no. til 1.00 HI 713m9 n. Cauthe!l 3510 

surr-o-Terphenyl 120. so. - 150. 
6TEXlGRO Surr. , i,a,:a-trlfluorotolueae ~3. 50. - 150. 

Report. Dat,e: 8/ 9/99Report. Appr-oved By: 

Theodore J. Duello. Ph.D.• Lab Director 
Michael H. Dunn, M.S. Technical DirectorI 

Johnny A. Mi'ccnell, Oil'. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lage, Technical Services 

Labordtory Certificdtion Number: 02008 

COpy 1 
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SPECIALIZED ASSAYS, INC. 

2960 Foster Crei~ton Dr. 
p. O. Box 40566 . . 

Nashville, TN 37204-0566 

Phone 1-615-726-0177 


PROJECT GUALITV CONTROL DATA 

n~trix Spi~t Recovery 

Analyte units Ilrig_ l,Iil. ItS l,Ial Spike Cone Recovery hrget Ringe (tc. Batcb 

Gisoline Range Organics Hgll <0.10 0.22 0.22 100 69. - 127. 1122 

Ext PetroleuH Hgd. (EPH) Hg/l <0.10 5.20 S.OO 104 56. - 120. 5707 

Sulfate IIg/l .61.0 Ell. 6 IS.O S7 47. - 139. 6S41 


Analgte ulli~ OrL9. l,Iai. Duplicate RI'P Unit ltc. Batch 
--------------- ---------- ---------- ---------- ------- .... 

Gisoline Range Organics I1gl1 0.22 n.ll 4.65 2n. 1122 
Ext PetroleUH H5d. (EPIO 11 gil ~.2U 4.78 8.42 1.'1. :;707 
8ulfilte Itg/l 67.6 69.6 O.uo 4. 6541 

la~oratorg Control Oata 

·l1nalgte units Klloon !.!al. Allalyzed tJal 1. Recovery hrget Rall!.!@ Itc. [latch 

Gas,olille Range Dr-ganiC'S 11g11 n.2l 0.21 95 60 - 140 1122 
Ext PetroleUH "gd. ([PH) Ifgll 5.00 4.85 97 60 - 140 5707 
Sulfate IIg/l l:ro. 148. 99 80 - 120 6541 
BlocbeHical Uxggell Delland Hg/l . 198. 181. 91 80 - 120 4907 

Ouplicab:!i 

units. Drig. Val. Dupliciti: RPD liHit D.C. Bitcb 
---------- --------- ---------- --.--------

IHoclleHicil Oxygen Dell:§ndllgll { 6.0 { 6.0 H/A 15. 4907 
8ioclleHical nxygen. DeHindHg/l { 6.0 <6.0 H/A 15. 4907 

Bl<Ink Data 

[Ilank lJaiue Units. It C. {(atcb 
--------- -----_ ..._--

Giioline Ringe OrganiCi -{ 0.10 tlg/l 1122 
Ext fletroleu" Hyd. «(PH) ( 0.10 ng/1 5707 
Sulfate ( 5.00 11 gIl 6541 
SlJlfate <5.00 tl9/1 6541 

COpy 1 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

Nashville, TN 37204-0566 ANALVTICAL REPORT 
Phone 1-615-726-01n 

WILLIAMS REFINING, LLC 7372 
JOYCE YEAGER 
PO BOX 2930 
MEMPHIS. TN 38101-2930 

P'~Oject: 

Pr'oject Name: AUG-:-MONTHLY 
Sampler: J.' YEAGER 

Lab Number: 99-A135941 
Sample 10: WIL 827 RW COMB 
Sample Type: Water 
Site ID: NOT GIVEN 

Date Collected: 8/31/99 
Time Collected: 
Date Received: 9/ 2/99 
Time Received: 9:00 

Report ~uan Dil 
Allalyte Result Unib Ul1it liflit ractor Date Analyst tlethod Batch 

*IJRi;ANIC PF!HAI'IHERSl! 

Ext Petrolevtl Hyd. ([PH) 0.79 tlg/l 0.11' 0.10 1 91 7/99 18:56 J.Saiyasak TDH[ 88M 


"lD = Het det£>cted at t be l't?jlort liltH:. 


SaHple Extraction Data 

tit/Vol. 
Paral1eter £xtracteo Extract Vol Date Analyst Method 

EPH 925. til 1. 00 til 9/ 6/99 1<. Phelps 3510 

hrget Range 

SUl'l'-o-Terpbenyl 120. 50. - 150. 

These results relate only to the items tested. 

This report shall nDt be reproduced except in full and with 

permission of the laboratDry. 


Report Apprbved By: Report Date: 9/20/99 

TheodDre J. Duello. Ph.D.• Lab Director 
Michael H. Dunn. M.S., Technical Director 
Johnny A. Mitchell, Oir. Technical Services 
Eric Smi.th, Assistant Technical Director 
Gail A LdgeJ Technical Services 

Labor-atol'Y CerH Heat,ion Numbel': 02008 
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·..--...--_......::r '; If,~== :::: SPECIALIZED 
•••• I • . , •• •••• 

••• I .. ,.... - ••. 
 ASSAYS, INC.II:! !=! :=ilii~=;..,. ... ...• ..... i'. 	 2960 Foster Creighton Dr. , 	 ~;f'= P.O. Box 40566 

Nashville, TN 37204-0566 ANALVTXCAL REPORT'.Ii~st~! 
-----~..... Phone 1.-615-726-0177 

WILL JAMS REFINING. LLC 7312 	 Lab Number: 99-A135942 
,JOYCE YEAGER 	 Sample ID: WIL 828 RW-12 
PO BOX 2930 	 Sample Type: Water 
MEMPHIS, TN 38101-2930 	 Site 1D: NOT GIVEN 

Date Collected: 8/31/99 

Pr 0 j .tee t : Time Collected: 

Project Name: AUG-MONTHLY Date Received: 9/ 2/99 

Samp~er: J. YEAGER Time Received: 9: 00 


(mal. yte ' Result Units 
Report 
LiHit 

Quan 
LiMit 

Dil 
Factor Date Rnalyst nethod Oateb 

*[JRGANIC PIIRAI1ETERSI! 
Ext PetroleuM Hyd, (EPH) 36.9 11 gil 10.8 IUO 100 91 8/99 8: 37 J.Saiyasak TDME 8864 

ND ~ Hot detected at tbe report liHAt. 

!.It/Vol 
Extracted Extr~ct Uol Date Analyst /tetbod 

[PH 	 930. 111 1. 00 111 9/6/99 1<. Phelps 3510 

TEPH surrogate I·HIS dilIJb4 out due to saMple tlatrix 

These results relate only to the items tested. 

This report shall not be reproduced except in full and with 

permission of the laboratory. 


Report Approved By: Report Date: 9/20/99 

Theodore J. Duello.Ph.D., Lab Director 
Michael H. Dunn. M.S.• Technical Director 
Johnny A. Mitchell. Dir. Technical Services 
Eric Smith. Assistant Technical Director. " 
Gail A Lage. Technical Services 

Laboratory Certification Number: 02008 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

Nashville, TN 37204-0566 

Phone 1-615-726-0177 


PROJECT QUALITV CONTROL DATA 

Natrix Spike Recovery' 

Analgte units I1rtg. Val. tI:~ Ual Spike Conc Recovery Target Range Q.C. Datch 
-_ ... _--_ ... -- --------­

[!enzene 119/kg <0.10 0.24 0.25 9t 74. - 125. 8586 
Ext Petroleul1 Hyd. ([PID ttg/l <0.10 3.87 5.00 77 56. - 126. 8864 
Nitrate-Ii as H ttg/kg < 1.00 23.0 25.0 92 69. - 123. 275 
Arsellic lig/kg 1.7n 19.361 20.000 88 80 - 120 8845 
BariuM ttg/kg 95.418 43~.B4 400.000 84 80·- 120 . 8845 
CadMiUM My/kg. { 0.996 17.365 20.000 87 80 - 120 88l!f5 
ChrOll!UM Nglkg 5.ml 40.U9 40.000 87 80 - 120 8845 
C.) PPel' 11g/kg 1. 793 46.707 50.000 90 80 - 120 3845 
lead I1g/kg 1586 89.022 100.000 85 80 - 120 8845 
tlercu\"y I1g/kg <0.100 0.150 0.170 88 80 - 120 lH90 
Hickel tlg/kg 3.785 86.028 100.000 82 80 - 120 8845 
SelelliuH ttg/kg 0.9% 18.962 20.000 90 80 - 120 8845 
StIver ng/kg ( 0.9% 7.7B4 10.000 781 8,0 .- 120 8845 
Zinc lig/kg 47.211 129.5tll 100.000 82 80 - 120 8845 

"atrix Spike Duplicat~ ,.. 

Analyte units flr i9. !,faL Duplicate RPI) liMit tl C. Bat~b 
-_... _--_ .... ,-- ---------- ------_... _- ---------­

Be1lZ1!I\e I1g/kg 0.24 0.24 0.00 H'. 8586 
Ext PetroleUM Hyd. ([PH) tlg/l 3.87 :t23 18.03 29. 8864 
~Ii trate-N as M rIg/kg no 22.0 4.441 1 275 
Arseni~ ttglkg 19.361 19.002 U!7 20 8845 
thrilltt Mg/kg 4H.H4 426.104 1. 64 20 l}S4S 
CadMilJ11 I1glkg 17.365 17.274 0.53 20 8845 
CbrotliuM Mg/kg 40.31' 39.923 0.99 20 13845 
Copper Mgll<g ·16.707 46.257 0.97 20 8845 
lead ttg/kg 8'.022 89.060 0.04 20 8Sl/5 
l'Iercury l1y/kg 0.150 0.155 3.28 20 B390 
Mickel 119/kg 86.028 85.988 0.05 20 8845 
p»t<lSS ilm I'Ig/kg 4770.46 4510.56 5.60 20 8845 
SeleniUM ttg/kg 18.962 19.0l/2 4.97 20 8845 
Silver Mg/kg 7.784 8.061 iSO 20 8845 
Zinc 119/kg 129.541 Wi. 720 2.99 20 8845 

laboratory Control Data 

Allalyte uflits KIlOl.f1! Val. Anal~zed !hl f. Recol,'ery Target Range Q. C. O:atch 
•• _ ... ___ <6. _____----------_..._-- ---------- ------------ .._-_."'-- ......- --------­

Benzene My/kg 0.25 0.25 .100 70 - 130 851M 
Ext P~troleuH Hyd. ([PH) I1g/1 5.00 3.46 69 60 - 140 8864 
Ars~ftic tlg/kg 37.000 40.000 lOa 80 - 120 .8845 
BariUM Hglkg 112.000 115.006 103 80 - 120 8845 
CadHiul1 Hg/kg 35.000 HOOO 94 80 - 120 8845 
t:hT'OMiuM tlglkg . 108.000 99.000 92 80 - 120 3845 
Copper 11 gIl<: 9 62.000 64.000 103 30 - 120 8845 

COpy 1 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 

P.O. Box 40566 


Nashville, TN 37204-0566 

Phone 1-615-726-0177 


WILLIAMS REFINING, LLC 7372, 

JOYCE YEAGER 

PO BOX 2930 

MEMPHIS, TN 38101-2930 


Pro jec t: 

Project Name: MTH-SEPT. 

Sampler: E. BRANSON/.,). YEAGER 


ANALVTICAL REPORT 


Lab Number: 99-A150136 
Sample ID: RW COMB WIL 83 
Sample Type: Water 
51 te ID: 

Date Collected: 9/30/99 
Time Collected: 
Date Received: 101 1199 
Time Recelyed: 9:00 

Report Quaa IHI 

Al'IIlgte Result Unit'S UHit L!Hlt factor Date TiHe Analyst nethod Batch 


r 

~nRGAHIC PARAnrTERS~ 

Ga'Soline Range Urganics 8.45 tlgtl :UlU 0.10 50 101 6199 5:20 T. JohllSiln T!)HE 6981 
Ext P~troleun }!yd. ([PH) 0.84 tty/l 0.10 0.10 1 101 717'1 4:17 J. Salgasak TDJlE ~~S7 

ND =Not detected at tbe report liHit. 

-----------------------...---------------.---------------_..._-----------------------------------------------------------------­

lJtllJol 
Extracted Extraot Uol l1l>thod 

EPH ??O. HI 1.00 HI 101 5/9? Fitzuater· 3510 

hrget Rallg£' 

surr-o-Terphenyl 18. 50. - 150. 
BT[X/GRU Surr., a,i,i-trifluorotoluene 99. 50. - 150. 

COpy 1 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

ANALVTZCAL REPORTNashville, TN 37204-0566 
Phone 1-615-726-0177 . 

Laboratory Number: 99-A150136 
Samp Ie ID: RW COMB t.JrL 83 

Page 2 

, 

! " 

These results T·ela'l:.e only to the it·ems ·t.es·t.ed. 

Th1s report shall not be reproduced except 1n Pull and w1th 

permission oP the laboratory. 
 / 

Report Date: 101 8199Report Approved 8y: 

Theodore J. Duelqo. Ph.D.• Lab Director 
Michael H. Dunn. M.S.• tech.ical Director 
Johnny A. Mi·t.chell. OiT', Technical Services 
Eric Smith. Assistant Technical Director 
Gail A Lage. Technical Services 

Ldbordtor'J CertHicdtion Number: 02008 

COpy 1 
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------------------------ ----------- -------

SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 

P.O. Box 40566 


Nashville, TN 37204-0566 

Phone 1-615-726-0177 


WILLIAMS REFINING. LLC 7372 
·JOYCE YEAGER 
PO BOX 2930 
MEMPHIS. TN 38101-2930 

Pro.ject: 

Project Name: MTH-SEPT. 

Sampler: E. BRANSON/J. YEAGER 


ANALVTXCAL REPORT 


Lab Number: 99-A150137 
Sample ID: RW-12 COMB WIL 833 
Sample Type: Water 
Site ID: 

Da t e Co 11 e c ted: 9/30/99 
Time Collected: 
Date Received: 101 1199 
Time Received: 9:00 

R~plSrt 

Arlalyte Re~ult Units. Unit 

~AHIC PARAnETERSII! 
GiI~ollr* Range Drganl~s 117. n9/1 10.0 
Ext PetrlSleun Hyd. (EPH) 3~. 7 ng/l 5.15 

~ = Hot detected it the report linit. 

S~Hple Extraction Data 

Ut/!)ol 
ParaHl.'ter Extril~ted Extract Vol Date, 

Hliar, 
Unit 

Dil 
factor Date 

------­
Th1f.> ARalyst netllod 

----------- --------­
[{atch 

0.10 
0.10 

lOll 
50 

101 619'1 
101 719'1 

fUO 
10:4'1 

T. JolHlson 
J.hlgasak 

TDlIE 
TDffE 

6.'181 
6.0117 

Analyst nl.'tblSd 

EPH '170. ttl 1.00 HI 11)1 sl'n Fihuater :r.i10 

hrgl.'t Range 

8~. 50. - 150. 

TEPH surrogate uas dIluted out due, to saHplf.> natrix. 

COpy.1 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTXCAL REPORTNashville, TN 37204·0566 


Phone 1·615·726-0177 

Laboratory Number: 99-A150137 
Sample IO: RW-12 COMB WIL 833 

Page 2 

These results relate only to the items tested. 
This report shall. not be reproduced except in ·full and with 
permission of the laboratory. 

Repol't Appr·oved By: ~.CJ....{i.o.Zr-" Report Date: 101 8199 

Theodore J. Duello, Ph.D. I Lab Director 
Michael H. Dunn, M.S., Technical Director 
.Johnny A. Mitchell, Dir. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lage, Technical Services 

Laboratory Certification Humber: 02008 

COpy 1 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 

'P.O. Box 40566 


Nashville, TN 37204-0566 

Phone 1-615-726-0177 


PROJECT GUALXTV CONTROL DATA 

n~trix SpIke Recovery 

Aftalyte urdt5 Ori g. 'Jal. ns !J1Il Spike CODC Recovery Target Range ItC. [(atch 

-------------- --------- --------- ---------- -------- ------------ ----...:-----
GasolIne Range Organics 1'1 gil < 0.10 0.24 0.22 109 69. - 127. 69S1 

Ext PetroleuH "yd. (EPK) tlgll 0.11 1.00 1. 00 89 !i6. - 126. 6687 


natrix Spike Dupllc~te 

units Orig. !J1Il. DuplIcate RPD linlt R.C. Batcb 

Gasoline Range Organics 0.24 0.23 4.26 20. 

Ext Pet~leuH Kyd. ([PH) 1.00 0.74 29.891 29. 


laboratory Control Data 

units Knoun Val. Anal yzed !Jal ~ Recovery Target Range Q.C. [latcb 

G~soline R~nge Organics I1g/1 0.22 0.24 109 60 - 140 6981 
Ext Petrol~JH "yd. ([PH) I1g/1 1.00 0.74 74 60 - 140 6687 
Sulfate I1g/l 1!iO. 145. 97 80 - 120 5849 
[!locbenical Oxygen D£'nisr,d I1g/1 198.. 180. n 80 - 120 3808 
BlocbeHical Dxygen DeMand Mg/l 198. 227. 115 80 - 120 3808 

I)uplh'ates 

Analyf:e. unit'> D1'i9. !,Ial. OlJpllcate RPD liMit Q.C. Batch 

BiocheMical Uxygen ueMandHgll 198. 222. 11.43 15. 3808 

[(jocbenicill Oxygen DetlillHll1gll 94.4 98.2 ~.95 15. 3808 


9hllk Data 

Analgte 3hllK lJ<llue Unlts R.C. Batch 

.--------------- ------------ --------- --------­
Ga'>ollne Range OrY<loiGs { 0.111 H911 5981 
Ext PetrQleul1 "yd. ([PH) 0.11 119/1 6687 
:Mfilte ( 5.00 11§/1 5349f 

COpy 1 
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IT Corpoljstion . 
A Member of The IT Group 

APPENDIX B 


CALCULATIONS FOR 

MASS OF CONSTITUENTS REMOVED AND 

FOR APPARENT FREE PRODUCT VOLUME 

N:IP RO J ECTSIWILLIAM SIREFIN E RYlRE P ORTSIS S MRSI1999-091TEXT. DOC 





IT Corporation 
A Member of The IT GroupAPPENDIX B 

CALCULATION OF WEIGHT OF CONSTITUENTS REMOVED 
Williams Refining, LLC. 
543 West Mallory Avenue 

Memphis, Tennessee 

TDEC FlO No. 9-791214 

A. Calculations for the combined flow of RW-1 through RW-11 

Total Gallons Gallons Pumped by 
Date Pumped to Date Month 

~ril-99 129,054,173 506,000 
ay-99 131,322,173 2,268,000 

June-99 133,424,173 2,102,000 
July-99 135,293,173 1,869,000 
August-99 136,598,173 1,305,000 I 

September-99 138,154,173 1,556,000 

Total: 9,606,000 

I. Average flow rate (April 1, 1999 - September 30, 1999) 

9,606,000 
183 

gill 
days 

x 1 
1440 

day 
min 

= 36.5 gill 
min 

II. Total time system down 

12 days 
183 days 

x 100 = 6.6% 

O,IPROJECTSlWILLIAMIREFINERYlREPORTSISSMRSIMARCH.gg\Apend;x Page 1 of 6 





IT Corporation 
A Member of The IT GroupAPPENDIX B 

CALCULATION OF WEIGHT OF CONSTITUENTS REMOVED 

Williams Refining, L.L.C. 

543 West Mallory Avenue 


Memphis, Tennessee 


TDEC FID No. 9-791214 


IV. 	 Calculated quantity of benzene and Total Petroleum Hydrocarbons (TPH) removed. 
Effluent is discharged to local POTW. Also included is the pounds removed. 

(a) Benzene removed 

Sample Period 
Gallons 
Pumped 

Benzene 
Concentration During 

Period (mgIL) 

CI) 

~ 

~ 
Conversion 

Ibs L Img gal 
Pounds 

Removed 

April-99 
May-99 
June-99 
July-99 
August-99 
September-99 

506,000 
2,268,000 
2,102,000 
1,869,000 
1,305,000 
1,556,000 

12.48 
11.66 
12.67 
10.01 
7.34 
8.55 

1 

2 

3 ~ 

8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 

52.63 
220.42 
221.98 
155.86 
79.84 
110.82 

I Total: 841.55 
1] Sampled on 04/08 & 04/15/99. Concentration presented IS the average between both events 


2] Not sampled in July 1999. Concentration presented is the average between the June & August events 


3] Sampled on 09/01 & 09/30/99. Concentration presented is the average between both events 


(b) TPH removed (gasoline range organics [GRO] and extractable petroleum hydrocarbons [EPH] 

Sample Period 
Gallons 
Pumped 

TPH Concentration 
During Period (mg/L) 

Q)...... 
~ 

Conversion 
Ibs L Img gal 

Pounds 
Removed 

April-99 
May-99 
June-99 
July-99 
August-99 
September-99 

506,000 
2,268,000· 
2,102,000 
1,869,000 
1,305,000 
1,556,000 

33.88 
15.31 
43.44 
16.43 
0.79 
9.29 

1 

8.335E-06 
8.335E':06 
8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 

142.89 
289.42 
761.08 
255.95 

8.59 
120.48 

I Total: 1,578.41 I 
1] Concentration represents EPH, only. Sample aliquot collected for GRO analysIs was lost dUring shipping. 

I 

O:IPROJECTSIWILLIAMIREFINERy\REPORTSISSMRSIMARCH.99IApendix 	 Page 2 of 6 
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IT Corporation 
A Member of The IT GroupAPPENDIX B 

CALCULATION OF WEIGHT OF CONSTITUENTS REMOVED 
Williams Refining, L.L.C. 
543 West Mallory Avenue· 

Memphis, Tennessee 

TDEC FlO No. 9-791214 

I 

B. Calculations for RW-12 

Total Gallons Gallons Pumped by 
Date Pumoed to Oate Month 

IApril-99 1,392,362 86,478 
!May-99 1,485,537 93,175 
!June-99 1,565,079 79,543 
!July-99 1,655,956 90,876·. 
August-99 1.767,452 111,496 
September-99 1,870,906 103,454 

Total: . 565.022 

I. Average flow rate (April 1. 1999 - September 30. 1999) 

565,022 
183 

@l 
days 

x 1 
1440 

day 
min 

= 2.1 @l 
min 

II. Total time system down 

Q days 
183 days 

x 100 = 3.3% 

O:\PROJECTS\WllLIAM\REFINERy\REPORTS\SSMRS\MARCH.99\Apendix Page 3 of 6 





IT Corporation 
A Member of The IT-GroupAPPENDIX B 

CALCULATION OF WEIGHT OF CONSTITUENTS REMOVED 
Williams Refining, L.L.C. 
543 West Mallory ,Avenue 

lVIemphis, Tennessee 

TDEC FID No. 9-791214' 

IV. 	 Calculated quantity of benzene and Total Petroleum Hydrocarbons (TPH) removed. 
Effluent is discharged to local POTW. Also included is the pounds removed. 

(a) Benzene removed 

Sample Period 
Gallons 
Pumped 

Benzene 
Concentration During 

Period (mg/L) 

CI) 
(!).... 
Q

:::: 
Conversion 

Ibs L / mggal 
Pounds 

. Removed 

April-99 
May-99 
June-99 
July-99 
August-99 
September-99 

86,478 
93,175 
79,543 
90,876 
111,496 
103454 

1.23 
1.81 
3.51 
2.26 
1.01 
8.62 

1 

2 

3 

8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 

0.88 
1.41 
2.33 
1.71 
0.94 
7.43 

I Total: 14.70 
1]. Sampled on 04/08 & 04/15/99. Concentration presented 

..
IS the average between both events 


2] Not sampled in July 1999. Concentration presented is the average between the June & August events 

3] Sampled on 09/01 & 09/30/99. Concentration presented is the average between both events 


(b) TPH removed (gasoline range organics [GRO] and extractable petroleum hydrocarbons [EPH] 

Sample Period 
Gallons 
Pumped 

TPH Concentration 
During Period (mg/L) 

(!).... 
Q

:::: 
Conversion 

Ibs L / mg gal 
Pounds 

Removed 

April-99 
lVIay-99 
June-99 
July-99 
August-99 
September-99 

86,478 
93,175 
79,543 
90,876 
111,496 
103454 

5.75 
6.52 

38.40 
10.00 
36.9 
152.7 

1 

8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 
8.335E-06 

4.14 
5.06 

25.46 
7.57 

34.29 
131.67 

I Total: 208.20 
1] Concentration represents EPH, only. Sample aliquot collected for GRO analysIs was lost dunng shipping. 

I 

I 

O:IPROJECTSIWllliAMIREFINERYlREPORTSISSMRSlMARCH.99IApendix 	 Page 4 of 6 
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IT CO:rpOl."lItioD 
A Member of The IT GroupAPPENDIX B 

APPARENT FREE PRODUCT VOLUME CALCULATIONS 
WILLIAMS REFINING, loL.C. 

543 West Mallory Avenue 
Memphis, Tennessee 

TDEC FlO No. 9·791214 

I. 	Purpose 
To calculate the volume of free petroleum hydrocarbon in the subsurface at Williams Mia-South 
Refinery located at 543 West Mallory Avenue, Memphis, Tennessee 

II. 	Calculations 
The product volume calculated in Section 4.1 is based on the most recent product thicknesses (Figure 2; 
September 27, 1999). For comparison purposes, the product volume calculation from the previous product 
thicknesses (Figure 3; June 30, 1999) is also presented in Section 4.1. The contours presented in Figures 2 
and 3 are to the nearest 0.1 foot.' 

1a. 	 Area of free product plumes from September 27, 1999 (Figure 2). The plumes are. named 

according to the well containing the greatest thickness. 


Plume Location & Contour 

Designation (ft) 

Plume OW-27 
0.1 contour 

1 contour 
10 contour 

Plume RW·8 to G·3 
0.1 contour 

G-5 1 contour 
G-1 1 contour 

RW-4 1 contour 

PlumeOW-24 
0.1 contour 

Plume OW-22!OW-23 
0.1 contour 

CAD Reading 

(ftl) 

386,542 
266,659 
40,103 

849,838 
59,533 
6,089 
3,368 

37263.50 

90,834 

Horizontal Area 

(ftl) 

79,779' 
226,556 
40,103 

780,848 
59,533 
6,089 
3,368 

37,263· 

90834 

1b. 	 Volume of groundwater and soil from September 27, 1999. Like contours have been 
combined to simplify calculation procedures. Equal thickness has been assumed throughout 
each contour. 

Thickness of Contour Area (ft) Horizontal Area (W) Total Volume (fe) 

0.1 contour 0.1 x 988,724 98,872 
1.0 contour 1 x 295,546 295,546 

10.0 contour 10 x 40,103 401,029 

Total Volume of Groundwater & Soil (fe) Porosity of Soli Volume of Product (ft3) 

0.1 contour 98,872 
1.0 contour 295,546 

10.0 contour 401,029 

30% 
30% 
30% 

29,662 
88,664 

120,309 

Total: 238.634 

Conversion to gallons: 238,634 fe x 7.48 gal/fe = 1,784,984 gallons 

O;\PROJECTs\WllLlArvf\REFINERy\REPORTs\sSMRS\MARCH-99\APelldix 	 Page 5 of6 





IT Corporation 
A Member of The IT GroupAPPENDIX B 

APPARENT FREE PRODUCT VOLUME CALCULATIONS 

WILLIAMS REFINING, L.L.C. 


543 West Mallory Avenue 

Memphis, Tennessee 


TDEC FlO No. 9·791214 


2a. Area of free product plumes from June 30, 1999 (Figure 3). The plumes are named 
according to the well containing the greatest thickness. 

CAD Reading Plume Location & Contour Horizontal Area 
Designation (ft) (fe)(fe) 

PlumeOW-27 
0.1 contour 487,039 • 127,974 

1 contour 309,383 259,701 
10 contour 49,682 49,682 

Plume RW-8 to G·3 
670,4450.1 contour 443,887 

<;;-5 1 contour 85,917 ~5,917 
8-8 	 1 contour 140,642 140,642 

Plume OW-24 
0.1 contour 34663.37 34,663 

Plume OW·2210W·23IB-15 
0,1 contour 177,582 80,857 

1 contour ' 96,725 96.725 

1b, 	 Volume of groundwater and soil from June 30, 1999. Like contours have been 
combined to simplify calculation procedures. Equal thickness has been assumed throughout 
each contour. 

, Horizontal Area (Wl Total Volume (fe) 

0.1 contour 0,1 x 687,381 68,738 
1.0 contour 1 x 582,984 582,984 

10.0 contour 10 x 49,682 496,824 

Total Volume of Groundwatet: & Soil (fe) Porosity of Soil Volume of Product (ft3) 

0.1 contour 68,738 
1.0 contour 582,984 

10.0 contour 496,824 

30% 
30% 
30% 

20,621 
174,895 
149,047 

Total: , 344564 

Conversion to gallons: 344,564 ft3 x 7.48 gal/ft3 = 2,577,339 gallons 

O:\PROJECTSlWILLIAMlREFINERYlREPORTSlSSMRSlMA.RCH-99\Apend<x 	 6of6 
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IT Corporation 
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APPENDIX C 


CERTIFICATES OF ANALYSIS 

GROUNDWATER SAMPLES 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTICAL REPORTNashville, TN 37204-0566 

Phone t-615-726-0 177 

WILLIAMS REFINING, LLC 7372 
.•JOye E YEAGER 
PO BOX 2930 

. MEMPHIS, . TN 38101-293Q 

PT' 0 j ec t: 799453 
PrOject Name: SEMIANN MONT. 2 
Sampler: T. CAMPBELL/W. CONNOLLY 

Lab Number: 99-A149981 
Sample IO: QW-6 
Sample Type: Water 
Site IO: 9-791214 

Date Collected: 9/28/99 
Time Collected: 9: 45 
Date Received: 9/30/99 
Time Received: 9:00 

fmalyte 

-----------------------­
fie~Jjlt Units 

----------- ----_....... 

Rep.)!'t 
litlit 

Q!J:JU 

Litlit 
[<il 

raeb}!' Date 

-------­
nne AnaIy·;t netMI.f 

----------- --------­
BateIi 

*ORGRNIC PAfiAft[T(RS~ 
. B~nzeftl! 

folw:nl! 
Hllglll>l!-nzene 
Xylene:;, tot:Ji 
I;.}s.}li Ile P.an'.le 1l1~9l\liic-; 

tit' 
VJ055 
0.0057 
0.0587 
11.23 

'WI 
ngli 
ng/1 
t!~'1 

119/1 

lJ.OI11lJ 
0.UOI0 
IUJlJI0 
0.01110 
0.10 

lJ.OOl'G 
O.lJlJllJ 
f.UmlU 
0.00111 
0.10 

1 
1 
1 
1 
1 

lOl '5/9'1 
10/ 5/99 
10/5/99 
lOl 5199 
10/.5/99 

22::H 
22:H 
22:H 
22:~, 

1.2:33 

£I. Ratleg 
Ct. Ratley 
0:. Haw:y 
I). Ratley 
I). Ratley 

SU21B 
80213 
802113 
8021.3 
'fttflE 

lf873 
4Sn 
487~ 

4873 
~8B 

:!:iI"~l£' for DRD ililillysis irlCO"l'1'£>ct}!.I prepped, client is l'e-silnplhg. 

8TEX/Gr.a Surr. I i,4/a-tr!flu~rotolueae 105. 50. - 150. 

These results relate onlij to t.he items t.eE.ted. 

This report shall not be reproduced except in full and with 

permission of the labDratory. 


Report Date: 101 7199Report Approved By: 
(

Theodore J. Duello. Ph.D., lab Director 
Michael H. Dunn; M.S.• Technical Director 
Johnny A. Mitchell, Oir.Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lage. Technical Services 

Laboratory Certification Number: 02008 

COpy 1 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTICAL REPORTNashville, TN 37204-0566 

Phone 1-615-726-0177 

WILLIAMS REFINING. LLC 7372 
.JOYCE YEAGER 
PO BOX 2930 
MEMPHIS, TN 381Q1-2930 

PT'~ j ec t: 7994~}3 

Project Name: SEMIANN MONT. 2 
Sampler: T. CAMPBELL/W. CONNOLLY 

Lab Number: 99-A149982 
Sample ID: OW-38 
Sample Type: Water 
Site IO: 9-791214 

Date Collected: 9/28/99 
Time ColI ected: 10:09 
Date Received: 9/30/99 
Time Received: 9:00 

Rep'lrt fllJ.'in t·n 

Ana!yt~ fli:!'SIJlt Unit·:; lint t lifltt fa'JbJr Date TiM Analyst net110.1 Gatcll 

------------------------ ----------- ----_._- -------- ----------- --------­

~UflGAHrG r~RAnETERS~ 

Benzene 0.0128 flgll 0.0010 0.0010 1 101 '5199 23:59 &<. Rafley 80216 ~8B 

Toluene 0.0701) ttgll n.OGI0 0.00ll) 1 10l 5199 23:59 t'. r.<ifley SOllS ~SB 

Et!lylllellzenE! IJ.OO96 tlgll 0.0010 0.0010 1 101 5199 23:59 I). Ratley S02lG -1SB 
:~ylenes, tot:!! 0.0585 ng/l 0.0011] I).GUlO 1 101 5199 23:59 &<. Ratiey BOZlS -1873 
~asoltn~ Range Urgani~s 0.34 n!lll 0.10 0.10 1 10/5199 23:59 V.Ratley T&<I!£ .wB 

Target R<lnge 

BTEX/Gflfi Surr., a,a,a-trifluorotoluene 100. 50. - l'5JJ. 

These results relate only to the items tested. 

This report shall not be reproduced except in full and with 

permission of the laboratory. 


Report Date: 101 7199Report Approved By: 

Theodore J. Duello. Ph.D.• Lab Director 
Michael H. Dunn. M. S.• Technical Director 
Johnny A. Mitchell. Dir. Technical Services 
Eric Smith. Assistant Technical Director 
Gail A Lage. Technicaf Services 

laboratory Certification Number: 02008 

COpy 1 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.o. Box 40566 

ANALVTXCAL REPORTNashville, TN 37204-0566 
Phone 1-615-726-0177 

WILLIAMS REFINING, LLC 7372 Lab Number: 99-A149983 
.JOYC E YEAGER Sample ID: OW-34R 
PO BOX 2930 Sample Type: Water· 
MEMPHIS, TN 38101-2930 Site ID: 9-791214 

Date Collected: 9/28/99 
PrOject: 799453 Time Collected: 18:53 
Project Name: SEMIANN MONT. 2 Date Received: 9/30/99 
Sampler: T. CAMPBELL/W.CONNOLLY Time Received: 9:00 

H!!lIlyte 
-----------------------­

Result Units 
----------­ ------­

Report 
linit 

Qu·}n 
lil1it 

IHl 
facblr f)ate 

-------­
Til1e Analyst nethod 

----------­ --------­
Batch 

~ilRbA~IC PARA"[T[RS~ 

BeIH:e!Ie 
r'JIlJene . 
Et~ylbenlene 

:<:ylenes, total 
Gasoline Ran~e Urganics 

itC­
it!} 
itf) 
til:< 
tI!} 

tlg/l 
I1g/1 
tlg/l 
tlgll 
I1g11 

0.0010 
0.0010 
0.0010 
0.0010 
0.10 

0.0011) 
0.0010 
0.01]10 
O.OUIO 
0.10 

1 
1 
1 
1 
1 

10/'6199 
101 6/9'? 
lOl 6l9'? 

10l 6/99 
10/ 6199 

0:28 
0:28 
0:28 
0:28 
0:28 

f). Ratley 
f). Ratley 
I). Ratley 
I). Ratley 
I). Ratley 

8021S 
8021B 
8021S 
80ZlB 
TDH£ 

-18B 
lffiB 
01813 
.!ISn 

01873 

~:i",ple for DRD anal !:lsi s incorrectl g prepped, elient i Eo rt--5.i!Hpli ng. 

itv =. not detected at the report linit. 

:!:urrogilte Tilrget Ril~ge 

113. ~O. -1~O. 

These results rel~te only to the items tested. 
This report sh~ll not be reproduced extept in full and 
permission of the l~boratory. 

with 

Report Approved By: Report Date: 10/ 7/99 

Theodore J. Duello, Ph.D., L~b Director 
Michael H. Dunn, M.S., Technical Director 
Johnny A. Mitchell, Dir. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lage, Technical Services 

Laboratory Certification M~mber: 02008 

COpy 1. 





------------------------ ----------- ------- --------

SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.D.Box 40566 ANALVTICAL. REPORTNashville, TN 37204-0566 

Phone 1-615-726-0177 

WILLIAMS REFINING.LLC 7372 Lab Number: 99-A149984 
.JOYCE YEAGER Sample ID: QW-15 
PO BOX 2930 Sample Type: Water 
MEMPHIS. TN 38101-2930 Site ID: 9-791214 

Da t e ColI e c ted: 9/28/99 
PT"Q.ject: 799453· Time'Collected: 18:07 
Project Name: 5EMIANN MONT. 2 Date Received: 9/30/99 
Sampler: T. CAMPBELL/W.CONNOLLY Time Received: 9:00 

Report Rlfilfl Pil 
ADalgte RE'sult Units. Ul1it Unit facto)' PatE' Tin£' J1rfill!.lst rJ£'thod [latcb___________ _ _______w 

~nRGAMIC PARJ1nETER~~ 

fleflzer,e 0.0038 "gil 0.0010 0.0010 1 101 61'1'1 0:~7 D.lhl1e!.l 80ml 'la73 
Toluene 0.0026 I1gll 0.0010 0.0010 1 101 6/'1'1 0:57 D.Ral1!!!.! 6021[( 'lSn 
Etb!jlbenz",ne 0.0010 tlgll o.0{ll!J 0.G010 1 1I1l6/99 0:57 D.Ratley SG216 . -1SB 
Xy1enes, total 1).IJlH3 tl9l1 VJI)10 1).0010 1 10l 5l'?V I)::sr D. Ratley 00216 -18B 
I>as.oli n£' Rilnge DrD;!!)ic:. lUi ngll 0.10 IUO 1 10/6n'1 0:57 D. Ral1ey TDHE 4873 

MD = Hot det€'ct£'d ilt tlit> report UI1It. 

BTEX/GRIJ Surr., 3,3,a-trlfluorotoluelle 108. 50. - 156. 

These results relat.e only t.o the Hems t.ested. 

This report. shall not be r'eproduced except. in full and wit.h 

permission of the laboratory. 


Report Approved By. Repor·t. Dat.e: 101 7/99 

Theodore J. Duello, Ph.D., L~b Director' 
Michael H. Dunn, M.S.• Tech~ical Director 
Johnny A. Mitchell, Dir. Technical Services 
Eric Smith. Assistant Technical Director 
Gail A lage, Technical Services 

Laborat.ory Certi fie: a"tion Number: 02008 

COpy 1 . 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTZCAL REPORTNa~hville, TN 37204-0566 

Phone 1-615-726-0177 

WILLIAMS REFINING. LLC 7372 
·JOYCE YEAGER 
PO BOX 2930 
MEMPHIS, TN 38101-2930 

PrOject: 799453 
Pro jec t Name:' 5EMIANN MONT. 2 
Sampler: T. CAMPBELL/W.CONNOLLY 

Lab Number: 99~A149985 

Sample ID: QW-40 
Sample Type: Water 
Site ID: 9-791214 

Date Collected: 9/28/99 
Time Collected: 17:44 
Date Received: 9/30/99 
Time Received: 9:00 

AIlillyte 
-----------------------­

' R~sult 
----------­

Units 
-----~-

Ref'OJ't 
Ultit 

GUiln 
Liltit 

Pil 
factor Date, 

-------­
n"!? Hllalgst l'Ie-tlIDd 

----------­ --------­
[latch 

~ngGAHIC P~RAntTERS~ 

Be.nzelll! 
r>lllJene 
EthyUellZl'Df 
Xl/lelles, total 
Ga'Soline Range Urg~P.ics 

Nt· 
til} 

HD 
HI) 

1t1i 

1'19/1 
rlgll 
Itgil 
1'19/1 
!'I9f1 

11.0010 
0.0010 
0.0010 
0.0010 
0.10 

0:0010 
0.0010 
0.0010 
0.0010 
0.111 

1 
1 
1 
1 
1 

lOt 6tflfJ 
10l 6lfJfJ 
10l61'1'1 
101 619'1 
101 1it99 

1:26 
1:26 
1:16 
1:26 
1:26 

I). R3t1ey 
I). RaHt:g 
D.'Rill1ey 
i). Raney 
I). RaHey 

8021ll 
S021S 
6021£1 
S02lB 
TI)H( 

487:J 
4873 
4873 
48n 
4S7:J 

Silltple for DRD ilnillysis inc~rrt>Ctly prtppe-d, clitnt i~ re-sal1pling. 

NO =not d~te~ted at tbe report liHit. 

Target Range 

110. 50. - 150. 


These results rel~te onlq to the items tested. 
This report shall not be reproduced e~cept in full ~nd with 
permission of the l~boratory. 

Report. Appr·oved :By: Report. Dat.e: 10/ 7/99 

Theodore J. Duello, Ph.D., lab Director 
Michael H. Dunn, M.S., Technical Director 
Johnny A. Mitchell, Dir. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A lage, Technical Services 

Laboratory Certification Number~02008 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTXCAL REPORTNashville, TN 37204-0566 

. Phone 1-615-726-0177 

WILLIAMS REFINING. LLC 
.~IOYCE YEAGER 
PO aox 2930 
MEMPHIS. TN 38101-2930 

7372 Lab Number: 99-A149986 
Sample ID: OW-43 
Sample Type: Water 
Site ID: 9-791214 

Project: 799453 
Project Name: 5EMIANN MONT. 2 
Sampler: T. CAMPBELL/W.CONNOLLY 

Date 
Time 
Date 
Time 

Collected: 
Collected: 
Received: 
Received: 

9/28/99 
16: 19 
9/30/99 
9:00 

Al'lillyte 
-----------------------­

Re-slilt Urdts 
----------- ------­

Report 
llnit 

Quail 
lh1it 

nil 
factor Date 

-------­
Tine Analyst ftethod 

----------­ --------­
[Iatcb 

~1w.GAMIC PARAnETERS* 
3eazeM 
r'll!Jf!ae 
Ethllibeazelli! 
Xylenes. total 
&:aioliae Range Organics 

0.0001 
110059 
0.00l7 
0.0081 

llO 

Mg/l 
«",'1 
ttg/l 
11!!/1 
I1gl1 

f.UJ010 
O.OOlO 
0.0010 
0.6610 
0.10 

0.0010 
0.00111 
0.00111 
6.0UlO 
lUO 

1 
1 
1 
1 
1 

lO/6l9V 
101 6IflfJ 
1111 5lfJfJ 
101 6/11 
101 6l9fJ 

1:55 
1:55 
1:5.5 
1: !is 
1:55 

I).h«ey 
1).I~atley 

I). Ratley 
D.lhl1ey 
I). Ratley 

802lS 
80216 
SOZ1B 
80n£l 
TDflE 

48B 
4873 

.48B 
'1673 
~SH 

HD =Hot detected at tb~ rep~rt linit. 

XRecovl'rg Target Killge 

102. !i0. - l~O. 

) 

These results relate only to the items tested. 

This report shall not be reproduced except in full dnd with 

per-mi ::.s1on of the I abo'l'atory. 


Report Approved By: 
 Report Odte: 10( 7199 


theodore J. Duello. Ph.D.• lab Director 
Michael H. Dunn. M.S.• Technical Director 
Johnny A. Mitchell. Dir. Technical Services 
Eric Smith. Assistant Technical Director 
Gail A Lage. Technical Ser-vices 

Laboratory Certification Number: 02008 
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

ANALVTXCAL REPORTNashville, TN 37204-0566 
Phone 1-615-726-0177 

WILLIAMS REFINING, LLC 7372 
. JOYCE YEAGER 
PO BOX: 2930 
MEMPHIS, TN 38101-2930 

PrOject: 799453 
Project Name: SEMIANN MONT. 2 
Sampler-: T. CAMPBELL/W. CONNOLLY 

Lab Numbe~: 99-A149987 
Samp Ie ID: l1W-1 
Sample Type: Water 
Site ID: 9-791214 

Date Collected: 9/28/99 
Time Collected: 15:13 
Date Received: 9/30/99 
Time Received: 9:00 

Report t<il 
Anl9te ~"iIJlt Unit"i Unit Wilt factor !late TlHe Raalg1t ftethod Batch 
-----------------------­ ----------- ------­ -------­ ----------- --------­

~nRGAHIG PRRAfi[i[RS~ 

[1~ilZHIf.' {l.{l[lQ7 ngll [I. [lOla O. [lUllJ 1 10/ on'J 2:24 I). Raney 8[121[( 4873 
Toluef,f.' (I.(I[ll~ I1g11 [I. (1(110 0.001(1 1 Itll 6n'J . 1:24 I). Raney 8011[( 4873 
Eth!llbel12:ene 1).1)011) tt9/1 o.omo 0.1)010 1. 10/1;199 2:24 D.Ratley 81)219 . .!IS7:J 
:<yl1!nes , tot,,! 0.0049 I'Igl1 1).1)010 0.0011) 1 101 6/9fJ 2:24 D. Ratley 8021B .!ISn 
G'1IsClllr,e Range Drgill'llcs. ND 119/1 IUO tl.10 1 101 61'1'1 2: 24 , I). Raney TDIfE 4873 

MD =Hot detected it tbe report lllilt. 

S\.Irrogate ~: Recovery Target Rllllgr 

[(lEX/tHO turr.• a. ii, a-tr i fluc<rotGluellf' 105. ~u. - 1~0. 

These results relate onlV to the items tested. 

This report shall nat be reproduced e~cept in full and with 

permission of the laboratory. 


Report: De-te: 10/ 7199Report. Appro ....ed By: 

. Theodore J. Duello, Ph.D., Lab Director 
Michael H. Dunn. M.S., Technical Director 
Johnny A. Mitchell, Dir. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lage. Technical Services 

laboratory Certification Number: 02008 

COpy 1 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTICAL REPORTNashville, TN 37204-0566 

Phone 1-615-726-0177 

WILLIAMS REFINING. LLC 7372 
JOYCE YEAGER 

. PO BOX 2930 
MEMPHIS. TN 38101-2930 

Pro.jec t: 7994~3 

Project Name: SEMIANN MONT. 2 
Sampler: T. CAMP BELLl'..,. CONNOLLY 

Lab Number: 99-A149988 
Sample ID: OW-32 
Sample Type: Water 
Site ID: 9-791214 

Date Collec\ted: 9/28/99 
Time Collected: 13:38 
Date Rece i ved: 9/30/99 
Time Received: 9:00 

Al'Jalyte 
----------'-------------­

Re~·\.Ilt Unjt!; 
----------- ------­

Report 
Uliit 

RUTlfI 

Unit 
OJ} 

Fi'lctc,r nate 
-------­

line Analys.t 
----------­

netoocl 
--------­

[{iltch 

~fir.GAMrC PARAn[r[RS~ 

f:elllene 
T'llsJenE! 
Etll!l1ilenze~ 

hylfBfS.> tilti'll 
bi'lsoline Rilnge OrSilnics 

nil 
HI) 

Nt< 
~D 

lUI 

flg/l 
I1g/1 
flgl1 
I1g/1 
tl!l/l· 

0.OU10 
0.0010 
0.0010 
0.0010 
0.10 

0.0010 
fJ.OO10 
0.0010 
0.1Jt.t10 
0.10 

1 
1 
1 
1 
1 

101 5199 
10/5199 
101 6l'99 
10l bl'l'J 
101 61'J9 

2:54 
2:54 
2:54 
2:S4 
2:7i4 

I). Ratley . 
I). Ratley 
I). Ratley 
D.lhnt'y 
D. Ral1e!l 

SU21S 
80219 
802m 
6021[( 
lllME 

-1873 
-1813 
-1813 
4ii73 
4SB 

SaMple for ~RU analysis incorrectly prepped, client is re-sal1pling. 

ND =Hot cletected dt ·the report Ilnit. 

[HEXlGRD Surr.) a.. il .• a-trlfluorotolufl'ne 113. 50. - 150. 

These results rel~te only to the items tested. 

This report sh~ll not be reproduced er.cept in full dnd with 

permission of the laboratory. 


RepOT·t. Appr'o'led By: Repc,rt. Oat.e: 10/" 7/99 

Theodore J. Duello, Ph.D., Lab Director 
Michael H. Dunn, M.S. I Technicdl Director 
Johnny A. Mitchell, Dir. TechniCal Services 
Eric Smith, Assistant Technical Director 
Gail A Lage, Technical Services 

LaboratDry Certification Number: 02008 

COpy 1 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALYTXCALREPORTNashville, TN 37204-0566 

Phone 1-615-726-0177 

WILLIAl"lS REFINING. LLC 7372 Lab Number: 99-A149989 
JOYCE YEAGER Sample ID: DW-31 
PO BOX 2930 Sample Type: Water 
MEl"lPHIS, TN 38101-2930 Site ID: 9-791214 

Date Collected: 9/28/99 
Project: 799453 Time Collected: 14:03 
Project Name: 5EMIANN MONT. 2 Date Received: 9/30/99 
Sampler: T. CAMPBELL/W.CONNOLLY Time Received: 9:00 

Hnalgte 
-----------------------­

Result lIt.its 
----------­ ------­

Report 
Unit 

GUilfi 

linit 
[In 

Filct~l' Dilte 
-------­

line Anal!,1st Hettl!)« 
----------­ --------­

[Iatob 

~DRtAMIC PARAnETERt~ 

[Ie nze IlE' 

Tolut'Tle 
EU!llbenzene 
>;y1enes, tohl 
~ilS()line Rill'lge Orgilnics 

1.96'1 
0.1120 
0.0860 
0.6740 
<lAS 

ng/l 
11§1l 
H§1l 
I1g/l 
"gil 

0.0100 
6.0100 
0.0200 
0.6206 
1.f.!ll 

0.0010 
'0.0010 
O.tl!}lO 
0.0010 
0.10 

20 
10 
:W 
10 
20 

101 fW99 
101 6199 
10/ 6i99 
ltV 6/99 
101 619'J 

3:23 
3:23 
3:23 
3:13 
3:13 

[I. Raneg 
[I. Rill1l'!,I 
D. Rill1!!g 
D.Rill1l'Y 
D.Rill1!g 

B02lil 
. 802lI! 

8021[1 
8021[1 
TPlfE 

46B 
4373 
4373 
&1873 
"lSn 

S~"ple for ORO in~lysis incorr~ctly pr~ppedl client is r~-s~"pling. 

hrget Rilngt> 

82. 50. - 150. 


,These results reldte onl~ to the items tested. 
This report shall nat b~ reproduced except in full and with 
permission of the laboratory. 

Report. Date: ·10/7/99 

Theodore J. DUello, Ph.D., lab Director 
Michdel H. Dunn, M.S.l Technical Director 
Johnny A. Mitchell, Oir. Technical Servicei 
Eric Smith, Assistant Technical Director 
Gail A lager Tethnical Services 

Laborat.ory CertificatioD Number: 02008 

COpy 1 





SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTICAL REPORTNashville, TN 37204·0566 

Phone 1·615·726·0177 

WILLIAMS REFINING, LLC 7372 Lab Numbe~: 99-A149990 
JOYCE YEAGER Sample 1D: m.,f-30 
PO BO;':: 2930 Sample Type: Wate~ 

MEMPHIS, TN 38101-2930 Site 1D: 9-791214 

Date Collected: 9/28/99 
PrOject: 799453 Time Collected: 13:00 
Project Name: SEMIANN MONT. 2 Date Received: 9/30/99 
Sampler: T. CAMPBELL/W.CONNOLLY Time'Received: 9:00 

.l1nalgte 
-----------------------­

Res.ult 
----------­

lInits. 
------­

Report 
Unit 

QU-lft 

Ul1jt 

Oil 
factc'r Date 

-------­
Til1e AlIiIlys.t flethod 

----------- --------­
[latch 

*aRGRNIC PARAftETERS* 
Benzl!-lll! 
TiillJelll!-
Ettsglbenzelle 
Xglenes., total 
Gasoline Ran,e nrgini~s 

Nt< 
lID 
NIl 
Nil 
~t, 

H9l1 
tlg/l 
ltgll 
Jig/l 
I1gtl 

0.0010 
O.OOlU 
6.6010 
6.01)10 
0.10 

O.OOll) 
O.OOlU 
6.6010 
6.0610 
0.10 

1 
1 
1 
1 
1 

10/61''-19 
101 61VV 
16/ M1'I 
101 611'1 
101 6/99 

6:17 
6:17 
0:17 
6:17 
6:17 

1>. RaHeg 
I). RaHe!} 
D.Raltl'g 
rU~ill1l'g 

1U1ute9 

S02IB 
802113 

.. SOll!C 
BUlla 
TDKt 

4SB 
48B 
4873 

'l1.!73 
.wn 

~:a"ple fe.r I>RD analysis lBr.:orrf'ct19 prepped, client is. rf'-~.al1pljng. 

NO = Hot detected at the report 1lffit. 

16~. SU. - 1SU. 

These results relate only to the items tested. 

This report shall not be reproduced except in full and with 

permission of ttfe laboT·atory. 


Report Date: 101 7199R~port Approved B~: 

Theodore J. Duello, Ph.D. I Lab Director 
Michael H. Dunn, M.S., Technical Director 
Johnny A. Mitchell, Dir. Technical Services 
Eric Smith. Assistant Technical Director 
Gail A Lage, Technical Services 

Laboratory Certification Number: 02008 

COpy 1 
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I 

SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 ANALVTXCAL REPORTNashville, TN 37204-0566 


Phone 1-615-726-0177 


WILLIAMS REFINING, LLC 7372 L~b Number: 99-A149991 
. JOYC E YEAGER Sample ID: OW-29R 
.PO BOX 2930 Sample T~pe: Water 
MEMPHIS, TN ~B101-2930 Site IO: 9-791214 

Date Collected: 9/28/99 

PrOject: -7994'53 Time Collected: 12:40 

Project Name: SEMIANN MONT. 2 Date Received: 9/30/99 

Sampler: T. CAMPBELL/W.CONNOLLY Time Received: 9:00 


Report QUitl 1m 
Anilyte ReslJlt Unit; Uttit litlit fa>:: tor I)<tte Title· analyst neth~d 6atch 

~nRG~HIC p~RAnETERS* 

[I£-Ilzene 0.0610 Hgil 0.0616 0.0010 i 101 M11 ,s:46 I). Kaneg BOm! 4873 
Toluerfe 0.0020 Hg/l 0.0010 . 0.0010 1 llV 6111 6:46 . [I. gaHey 3021[1 'Ion 
EtbyH<eI'l2enf.> HI) Hg/l 0.0010 0.0010 1 10/6111 6:46 D. «aHeg BOm! 4873 
Xylene'S, total f.UJlJZ1 tl9/~ 0.0010 O.OOlU 1 10/6197 6:./16 I). Ratley 80216 4SB 
Gasoline Range Organic'S NI) tlg/l 0.1fJ 0.11) 1 11)/ 6/99 6:46 I). Ratley Tl)H£ 4813 

HI) =Not detected at tbe report linlt. 

.Surrogate Tilrget Rallge 

10'7. 50. - 153. 

These resul t.s relat.e only t.o t.he i t.ems t·est.ed. 
This r-eport shall not. be T'eproduced except, in full and mi"l~h 

permission of t.he laborat.ory. 

Repor t Appr.J.... ed By: Report Date: lOI 7199 

Theodore J. DuellD~ Ph.D.• Lab Director 
Michael H. Dunn. M. S.• Technical Direc·tor 
,JOhnny A. Mit.chell> Oil'. Technical Services 
Eric Smit.h. Assistant. Technical Direct.or 
Gail A Lage. Technical Ser-vices 

Ldbaratory Certificdtlo~ Number: 02008 

COpy 1 

http:Direct.or
http:t�est.ed
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SPECIALIZED 

ASSAYS, INC. 


2960 Foster Creighton Dr. 
P.O. Box 40566 

Nashville, TN 37204-0566 

Phone 1-615-726-0177 


PROJECT QUALITV CONTROL DATA 

ltatri)! Spike- Re-C:C,l~lerll 

fln:.!ly~ unit'S Urlg. !JaL ns !Jal Spike Cone Re,~,jller'l T:lrget Ringe G.C. Batch 
--------------- ---------- ---------- ----_.... _-­
Benzene Itg/l <. O,IJ010 0.0179 0.021]0 90 75. - 125. 4813 
Toll.!eae I1ll/1 -{ 0.0010 1J./1174 I1.IJ2oo 87 70. - 125. 4813 
£thglbelller~ Ittll <. 0.0010 0.0175 0.0200 88 71. - 129. 4813 
Xylene'S! total 119/1 <. 0.0010 {UBi'S 0.0400 ~q 71. - 133. 48B 
Gasol1~~ Range Drganics !1g/1 ( 0.10 0.21 0.12 7:; 6'1. - IN. 41J73 

Analyt£' unit!:. fir!!!. Val. Duplicate RPI) Unit II. C. [latch 

[Ie1i2ene Iigil 0.(1179 0.01B3 2.21 10. iJ873 
Toluent Iigl1 0.0174 0.0189 8.16 20. '1873 
Ett,ylbeflzl'll£' Ii9/1 o.om; 0.0188 7.16 10. 'l873 

Xylene'S, tot:.!l 119/1 0.11378 0.0402 6.15 20. 48B 
Ga'Saline ~ange Grginics ligll 0.21 0.21 0.00 20. 4873 

laboratorg Control Oata 

Allal~~ IJlli t'S KnQ;.t!l Val. Analyzed !,Ial 7. Recovery Target. f::'!l\ge ItC. lhb:b 

[Ie-Ilze-r,l' Iigil 0.0200 1:1.0173 '" ott 70 - 130 4873 
Toluent' flg/l 0.0200 0.0181 90 70 - 130 '18n' 
Ethylbellzelle flg/l O.OZlJO 0.01S1. .90 70 - BO 4813 
Xylene'S, total. "gil 0.0400 0.0385 '9& i'G - 130 4873 
Ga'Solille Rin~ Urg:.!ni~'S "gil 1].22 0.20 91 6U - 140 48B 

Bhnk Data 

~!f!illgt£' {(hi'll-: lJalue Units. It c. [latch 
---_.... _.... -.._----­
8enzene { a.Q010 l1ill 4871 
TollJeae { 6.0010 119/1 48B 
£tbylllenzell>3- { 0.00111. I1g/1 4813 
Xylene-:;! total -{ lUJ010 tl9i'l 4873 
Ga'S91llle r.~llge Drganics { 1).10 t!gll 48B 

COpy 1 
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SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
p. O. Box 40566 
Nashville, TN 37204-0566 ANALVTXCAL REPORTPhone 1-615-726-0177 

WILLIAMS REFINING. LLC 
·JOYCE YEAGER 
PO BOX 2930 
r1EMPHIS; TN 38101-2930 

7372 

i 

Lab Number: 99~A157Bl1 

Sample ID: OW-6 
Sample Type: Water 
Site ID: 9-791214 

proJect: SAM2-2 799453 
Pro je,: t Name: 
~ampler: T. CAMPBELL 

Date. Co 11 ec ted' 10/13/99 
Time Collected: 13:.18 
Date Received: 10/15/99 
Time Re~eive~: 9:00 

Aflillyte 
-------------...--~..­...---­

_..._----------­
RE'~fJrt 

Re-sult Units. Ul1it 
--_ ...._--_._-­ -------

RUoff 

Unit 
OH 

Filctor Date 
-------­

Title All"iIlyst 
---_...._----­

tletbod 

--------­
[lite!"! 

~flRGAHtc PARAnET£RS~ 
E¥.t Petroleun Myd. {[Pin L.n tly/l 0.11 fJ.W 1 lOll?l9V 18:37 J.Satyasak Tim£: ~O51 

HI) = l~ot detected at th!? report liMit. 

/.It/!}'>:!l 
[xtn>~tel.l Extra'Jt 1,!.}1 l'ietbod 

EPfl ~qG. III 1.00 111 

----_._---_._-----­
10/18/99 C.. Terrg 3510 

79. 50. - 150. 

These res01ts relate only to the items tested. 
This report shall not be reproduced except in full and with 
permission of the laboratory. 

Report Appr,Y.,.ed Bid: \""ro:~~__ Report Date: 10/22/99 

Theodore J. Duello. Ph.D.• Lab Director 
Michael H. Dunn. M.S.• Technical Director 
Johnny A. Mitchell. Dir. Technical Services 
Eric Smith. Assistant Technical Director 
Siil A Lags. Technical Services 

Laboratory Certification Number: 02008 

http:Appr,Y.,.ed
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SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
p. O. Box 40566 
Nashville, TN 37204·0566 ANALVTICAL REPORTPhone 1-615-726-0177 

WILLIAMS REFINING, LLC 
JOYCE YEAGER 
PO BOX 2930 
MEMPHIS, TN 38101-2930 

Pr6ject: SAM2-2 7994~3 
PrOject: l'~ame: 
Sampler: T. CAMPBELL 

7372 Lab Number: 99-A1~7812 

Sample 10: QW-38 
Sample Type: Water 
Site ID: 9-791214 

Date ColI ec ted: 10/14/99 
Time 
Date 
Time 

Collected: 9: 54 
Rec~1ved: 10/15/99 
Received: 9'00 

Unit·; 
IHi 

f<lctor Analyst netllih1 

~DRSAHIC p~RHnETERS~ 

Ext Petrc~eu~ Hyd. \EPH} 1.(11 lUll 10 lU/19111 19:07 J.Silyasuk TDHE 

IJt/Vol 
P::lr::ltl~ter £:::tn~t~d I:"):tract Vol l)ab:! Analyst 

EPII 9-110. ttl 1. 01) HI 10/18/99 C. rerry 

svrr-o-Terpbenyl 110. 50. - 150. 

These J'esult.s relate only to the items test-ed. 

This report shall not be reproduced except in full and with 

permission of the laboratory. 


Report Approved BIJ: ~Lil.GI..""IA"-'a-::a-c,,==_--­ Report O~te: 10/22/99 

Theodore J. Duello,' Ph.D.• Lab Director 
Michael H. Dunn. M.S.• Technical Director 
Johnny A. Mitchell. Oil'. Technical Services 
Ef'i>:: 511\1. ttl. Assistant Tech,oica 1 IHrector 
Gail A Lags. Technical Services 

Laboratory Certification Number: 02008 

COpy 1 
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SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
r. O. Box 40566 
Nashville, 1N 37204-0566 ANALVTICAL REPORTPhone 1-615-726-0177 

WILLIAMS REFINING, LLC 
,JOYCE YEAGER 
PO BO;< 2930 
MEMPHIS, TN 38101-2930 

7372 Lab Number: 99-A157813 
Sample 10: DW-34(R) 
Sample Type: Water 
Site ID: 9-791214 

Project: SAM2-2 7994~3 
PT'Oject Name: 
Sampler: T. CAMPBELL 

Date 
Time 
Date 
Time 

Collected: 10/14/99 
Collected: 11.: 31 
Received: 10/1:5/99 
Received: 9:00 

Report Q.1J411 

iJni ts UNit UNit Analyst l1etbod !latch 

*ORbANI~ PARanEI£RS* 

t>:t Petr'11elJtt "!fit. (EPH~ r.g/1 0.10 0.10 1 10/19/99 19:j7 J.Saivasak TDH£ 4051 


ND = Mot detected nt the report linit. 

Ut/lJol 
Pilrill1eter t.:fCTilcted htrac:t 1)«1 

[PM. Vi'D. til 1.. 00 111 10/18/99 C. Terry ~no 

--------------------.------- ­
~lJrr1Jg.ate, Target Range 

127. 50. - 150. 

These results f'elate onllJ to the items t.est.ed. 

This report shall not be reproduced except in ~ull and with 

permission o~ the laboratory. 


Report Date: 10/22/99 

Theodore J. Duello. Ph.D .• Lab Director 
Michael H. Dunn. M.S .• Technical Director 
Johnny A. Mitchell. Di1'. Technical Services 
Eric Smith. Assi5tant Technical DirectDr 
Gail A Lege. Technical Services 

LaboT"a'to:-1J Cert.ific:at.ion NLlmber: 02008 

http:t.est.ed




s:amn:t:a\ SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
p. O. Box 40566 
Nashville, TN 37204-0566 ANALVTICAL REPORTPhone 1-615-726-0177 

NILLIAMS REFINING. LLG 
JOYCE YEAGER' 
PO 50X 2930 
MEMPHIS, TN 38101-2930 

p,.Ojec:t: SAM2-2 799453 
Project Name: 
Sampler: T. CAMPBELL 

7372 Lab Number: 99-A157814 
Sample 10: OW-15 
Sample Type: Water 
Site ID: 9-791214 

Date Collected: 
Time Collected: 
Date Received: 
Time Received: 

10/14/99 
11:09 

10/1'5/99 
9:00 

~~RGANIC PARAnETER~~ 

Ext Petrol~ul1 Hyd. ([PH) U.11 

~~ = Hot detected at the report liHit. 

fi!!port 
UNit 

0.11 lUll 

iHl 
filctor 

1 

Date 

10/11119 

,-_......_­

20: tIT J. :;:ili §ilsilk TOHE 

~t/l/('\l 

Extracted E:!(trilc:t !.lee} lillalyst IMbod 

(PH Y2l!. HI 1. 00 iiI 10/18l'n' C. T~rl'y 3~;10 

'~Ui'rogite 

112. 56. - 1511. 

T~ese reslJlt·;:; rel-3te onllJ to the ite.llls tested. 

This report shall nat be reproduced except in full and with 

permission of the laboratory. 


Report Approved :By: \;..m....-)" U 6>4-.;.;}.o.:.. Report Date: 10/22/99 

Theodore J: Duello, Ph.D. I Lab Director 
Michael H, Dunn, M.S., Technical Director 
Johnny A. Mitchell, Oir. Technical Services 
Eric Smith, ASSistant Technical Director 
Gail A Lage, Technical Services 

Laboratory Certification Number: 02008 

COpy 1 





11111 SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
p. O. Box 40566 

Nashville, TN 37204-0566 


AN~LVTICAL REPORTPhone 1-615-726-0177 

WILLIAMS REFINING. LLC 
,_JOYCE YEAGER 
PO EOX 2'730 
MEMPHIS. TN 38101-2930 

Project: BAM2-2 799453 
Project Name; 
Sampler: T, CAMPBELL 

7372 Lab Number: 99-A157815 
Sample ID: DW-40 
Sample Type: Water 
Site ID: 9-791214 

Date Collected: 10/14/99 
Time Collected: 12:0~ 

Date Received: 10/15/99 
Time Received: 9:00 

Aflil1gte 

Rtf/ort 
U111t 

RU'CIn 
UnIt 

Oil 
Factor Dat£' nethoti 

~nRGA~IC PARAnETERS~ 

Ext P~troleuH Hyd. tEPH} 

*~ =Not d~te~ted at the r~port linit. 

lUI lUG 1 IOllun 20: r1 \.1. Sal Yil!>ilk TDHE 4051 

I&tlUol 
E:<tractf.'d Extrilct 1)01 I'Itthod 

(PH no. HI U)O til lU/18/~9 C. ferT'Y 3S10 

132. 50. - 150. 

These results relate only to the items tested. 

This report shall not be reproduced except in full dod with 

permission af the Idboratory. 


Report Approved By: Repor'!; Date: 10/22/99 

Theodore J. OUella, Ph.D. I Ldb Director 
Michael H. Dunn, M.S. I Tecnnicdl Director 
Johnny A. M'tchell, Oir. Technical Services 
Eric Smith, ASSistant Technical Di~ect6r 
Gail A Lage. Technical Servi~es 

Laboratory Certificdtion Number: 02008 

~npV1 





SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
EO. Box 40566 
Nashville, TN 37204-0566 ANALVTICAL REPORTPhone 1-615-726-0177 

WILLIAMS REFINING. LLC 7372 Lab Number: 99-A157816 
..JOYCE YEAGER 
PO BOX 2930 
MEMPHIS, TN 38101-2930 

Sample ID: OW-43 
Sample Type: Water 
Site ID: 9-791214 

Project: SAM2~2 799453 
f'ro.je>:t Name: 
Sampler: T. CAMPBELL 

Date 
Time 
D.3te 
Time 

Collected: 10/14/99 
Collected: 10:25 
Received: 10115/99 
Received: 9:00 

Ri!~.fj'l't 'PH 

Units Unit factor Date 
 Batcll 

~URGANlt FGRRHETERS* 

Ext P~trGleUH Hyd. ([PH; 0.37 n.lO 0.10 1OI1Vl9" 21:01 J.Salyasak Tl:<H£ 4051 


MD =Hot d~tected at th~ r~port linit. 

!:It/Vol 
Extrilcted Ext'l'ilct IJo1 Analyst netbod 

E?Ii 19!i. 111 1. (10 111 1!JllS199 C. Ti!'I'r~ :r.;10 

---------------, 
i: Recovery TclJ'get Range 

'SfJl'r-o-Terpllellyl 95. 50. - 150. 

Hlese results f'elate only t.o t.he items t.ested. 

Thi s l'e~.or·t. shall not be repr'oduced except in full and with 

permission of the laboratory. 


Report Date: 10/22/99 

Theodo~e J. Duello. Ph.D., Lab D1rector 
Michael H. Dunn, n. S., TeChnical Director 
,"'!otHlT!\,\ A. Mit.chell, Oil'. Technical Ser-vtces 
Eric Smith. Assistant Technical Director 
Gail A Lage, Technical Services 

Laboratorg Certification Number: 02008 

COpy 1 





JIIIIl SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
F. O. Box 40566 

Nashville, TN 37204-0566 
 ANALVTICAL REPORTPhone 1-615-726-0177 

Report Quan IHI . 

fmalgte Unit,; Uni.t liHit factor Pate QIi~lyst netM4 

~DRGANIC PARAnETERS* 

Ext P~troleUH Hyd. (EPH) O. 34 Hg/I lUG lUll 1 1U/19/91 21:37 J.Saigasak ·TDHE 


. NO = Not detected ~t tile I'epo,rt Htlit. ," 

Ut/Uol 
. E:~trilctil'1I Extrilc:t 1)01 [late !'ietMd 

Ef'H liYO. til 1.00 til l0118tV'9 C. l"el'l'!I j~lO 

. Surrugate 

SU. - 150. 

These results relate pnly to the items tested. 

This report shall not be reproduced except in ~ull and with 

permission of the laboratory. 


Report Date: 10/22/99 

Theodore J. DuelIo, Ph.D.• lab Director 
Michael H. Dunn. M.S.• Technical Director 
Johnny A. Mit.chell, Dir. Technical Ser·vj.ces 
Eric Smith, Assistant.Technical Director 
Gail A Lage, Technical Services 

Laboratory Certification NUffiber: 02008 

I.>HLLIAMS REFINING, LLC7372 
.JOYCE YEAGER 

PO BOX 2930 

i"iEMPHIo, TN 38101-2930 


P~oJect: SAM2-2 799453 
.PT·oject Name: 
Sample~: T. CAMPBELL 

Lab Number: 99-A157817 
5amp Ie In: f1l·J-1 
Sample Type: water 
Site IO: 9-791214 

Date Collected: 10/13/99 
Time Collected: 17:33 
Date Received: 10/15/99 
Time Received: 9:00 





l JIIII SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
P. O. Box 40566 
Nashville, TN 37204-0566 ANALVTICAL REPORTPhone 1-615-726-0177 

WILLIf.\f16 REFINING, LLC 
.jOVe E YEAGER 
PO BOX 2930 
MEMPHIS, TN 38101-2930 

7372 Lab Number: 99-Al~7818 

Sample 10: DW-32 
Sample Type: Water 
Site ID: 9-791214 

PrDject: SAM2-2 799453 
Project Name: 
Sampler: T. CAMPBELL 

Date 
Time 
Date 
Time 

Collected: 
Collected: 
Received: 
Received: 

10/13/99 
16:48 

10/15/99 
9:00 

Repoi"t !luan PH 
UnJt-; UnIt LLI1Lt ractor Ilate netllOd Batch 

~URbaNI[. PAR~nETEF.S~ 

Ext Petrulp.un Hyd. ([PH) 0.34 IUO 0.10 1 1U/11199 11:01 J.Saiyasak TIlliE 

iUi =riot lIete;::t~'i at the I'e-port UI'Ht .. 

-------------......-----...------...----------~..--------... ---..._..._-----------------------_:.._----------_..._----...----------------_...._-----_..... 

Mt/Uc.l 
Extracted Extrirc:t 1)01 Dilte 

EPH 99~. 111 LOO iiI 10/18/99 C. Terry 3~1O 

Target Range 

llH. ~O. - 1~O. 

These results relate only to the items tested. 
This report shall not be reproduced except in full and with 
permission of the laboratory. 

Repo-r"t Appr'oveo B\J: ~: J, (!6?<u~ Report Date: 10/22/99 

Theodore J. Duello, Ph.D.• Lab Director 
Michael H. Dunn, M.S .• Technical Director 
Johnny A. Mitchell. Dip .. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lag.. Technical Services 

LaboratDry Certification Number: 02008 

COpy 1 

http:Petrulp.un
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SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
p. O. Box 40566 
NashviUe, TN 37204-0566 ANALVTICAL REPtiRTPhone 1-615-726~0177 

WILLIAMS REFINING, LLC 
JOYCE YEAGER 
PO BOX 2930 
MEMPHIS, TN 38101-2930 

7372 Lab Number: 99~Al~7819 

Sample ro: QW-31 
Sample Type: Water 
Site rD: 9-791214 

Project: SAM2-2 7994~3 
Pr·o j ec t Name: 
Sampler: T. CAMPBELL 

Date 
Time 
Date 
Time 

Col.lected: 10/14.199 
COllected: 
Received: 
Received: 

14:3:::'> 
10/15/99 
9:00 

Rllalyte: Ullit-; 
Report­
linit 

QU~fl 

LiNit 
ViI 

factor Date Title flethod Gatch 

~nRGAHlt PARAnETERZ~ 

Ext P~trGleUH Kyd. ([PH) 2.0'1 IUO IUO 1 10/19/11 12:~ J.~aiyasak TPHE 4~1 

IJtltli:.l 
f'iii'ili::iett'l' Ext.. "ot£> iI Extrac:t Ve.1' lJi!tft Analyst il£<ttJol! 

[PH 11~. iiI 1.00 til 10/1.8/91 C. Terry ;.t!'S10 

:!:llrrogate :t Recovery . Target R"Rge 

101. ~O. - 150. 

These results. rela~e onlq to the items tested. 
This report shall nat be reproduced except in full and with 
permission of the laboratory. 

Repr.wt. Approved By: ~~'(}A_ -Report. Oa"/:.e: 10/22/99 

Theodore J. Ouello, Ph.D., Lab Director 
Michael H. Dunn, M.S., Technical Director 
Johnny A. Mitchell. Dir. Technical Services 
Eric Smith, Assistant Technical Director 
Gail A Lage, Technical Services 

Laboratc.T-Y Certification Number: 02009 

~nDV1 
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SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
p. O. Box 40566 
Nashville, TN 37204-0566 ANALVTICAL REPORTPhone 1-615-726-0177 

WILLIAMS REFINING, LLC 
.JOye E YEAGER 
PD BOX 2930 
MEMPHIS, TN 38101-2930 

7372 Lab Number: 99-A157820 
Sample 10: OW-30 
Sample Type: Water 
Site ID: 9-791214 

PrDject: SAM2-2 799453 
PT'Oject Name: 
Sample~: T. CAMPBELL 

Date 
Time 
Date 
Time 

Collected: 10/13/99 
Collected: 13: 18 
Recelved: 10/15/99 
Received: 9:00 

Report Quail ~!l 

• f/IFiilyte r.e~ljlt Ullit·; Unit Unit factorOate Analgst netb~d Gatch 
-_, 

..._------- --------­

~nRbAHIc pp.RHnETERS~ 

f):t PetrolelJtj Hy>1. (EPH~ 0.31 l3.m 13.113 1 10/11nv 2:3::38 J.:5aiyasak T\)HE 4051 

HO = Not d~tect~d dt th~ r~port IlHit. 

. . -----------------.,._-- ... ---- ..._---.-------------_... _-----------.......------------~----------------------------------------------------

!.ItllJol 
Paratleter Extracted Extract Vol Analyst nethod 

EPH 995. iil 1.00 111 10l18n9 3~10 

Surrogate Tilrget Range 

';lJrr-Q-Terpbellyl 107. 50. - 150. 

These results ~elate only to the items tested. 

This report shall not be reproduced except in full and with 

pe~mission of the laboratory. 


Report (-lpprolled By: C mJ,~,L~__ Report Date: 10/22/99 

Theoddr'e J. Duello, Ph. D., Lab DiT'ector 
Michael H. Dunn. M. 5., Technical Director 
JO!HITlY A. !1itctH?IL DiT·. Technical SeT'vices 
Eric Smith, ASSistant Technical Director 
Gail A Lage, Technical Services 

Laboratory Certification Number: 02008 
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SPECIALIZED ASSAYS, INC. 

2960 FO$ter Creighton Dr. 
EO. Box 40566 
Nashville, TN 37204-0566 ANALVTICAL REPORTPhone 1-615-726-0177 

WILLIAMS REFINING, LL.C 
.JOYC E YEAGER 

·PO BOX 2930 
MEMPHIS, TN 38101-2930 

7372 Lab Number: 99-A157821 
Samp 1 e ID: .otoJ-29 {R) 
Sample Type; Water 
Site ID: 9-791214 

PT" 0 j e c t: SAM2-2 799453 
Pro Je{; t Name: 
Sample~: T. CAMPBELL 

Date 
Time 
Date 
Time 

Collected: 
Collected: 
Received: 
Received: 

10/13/99 
15:45 

10/15/99 
9:00 

Report IHI 
Aualyte Units Unit fa..-:tor Title ffethod Batch 
---_.---------------_......- ----------- --_._--­

nilRGAHIC PARA"ETl~S~ 


Ext P~trol~uH Nyu. {'EPH) 0.46 Hg/l 0.11 0:10 1 10/22119 5:04· J.Sdlya~ak TOME 


IItIV.)! 
ParaH>.!ter r.xtr<lllte4 [>:tr;wt Qol tqtl.! flii<llyst l'Ietfi'J4 

[PH ~l!O. 111 UJI) til 10nOlYV fltZ!-I3ter ::510 

}; Reco\lery Target Range 

~Uff-o-Terpnenyl 123. so. - ISO. 

These results r-e-l.:rt.e I:mly t.o the items t.es'ted, 
This report shall not be reproduced except in full and .ith 
permission of the laboratory. 

Report Date: 10/22/99 

Theodore J. Duello, Ph.D .• Lab Director 
Michael H. Dunn. M. S. J Technical Directof 
,JotHHilJ A. MitCfH?ll, CiT', Technical SeT'vices 
Eric Smith. Assistant Technical Director 
Gail A Lage, Technical Services 

Laboratory Certification Number: 02008 
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Nashville. TN 37204·0566 ANALYTICAL REPORTPhone 1-615-726-0177 

WILLIAMS REFINING, LLC 
,JOYCE YEAGER 
PO BOX 2930 
MEMPHIS. TN 381Q1-2930 

7372 Lab Number: 99-A157822 
Sample ID: QW-44 
Sample Type: Water 
Site ID: 9-791214 

PrOject: SAM2-2 7994~3 
PI·oject Name: 
Sampler: T. CAMPBELL 

Date 
Time 
Date 
Time 

Collected: 10/14/99 
Collected: 13:41 
Received: 10/1:5/99 
Received: 9:00 

Repoft Quail IHI 
r.esult Ulllts Ulfit UtHt f,a.::toy l'Ietllihf SateII 

~fir,&R~IC r~RHnETEr.S~ 


Ext Petr,oleuH H~d. {£PHi U,{2 ij.1I.J 0.10 1 
 4051 

-,...",.,_ ....... _--_.__..._---_....._...._..._......._----_ ..._----_..:._ ......._-_.......-------_......_--_...._------.--_..._----------------_ ...._-_...-_...._----------------------........ 


Ut/!'!>.;l 

E:d::ncted E~:traiJt l.l.}l 


[FH '995 . til 1. 00 ,!11 

Target thage 

surr-o-Tervnenyl ?l. 50. - 150, 

These results relate only to the items tested. 

This repo~t shall',not be reproduced except in full and with 

permission of the labor~tor~. 
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11111 SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
p. O. Box 40566 
Nashville, TN 37204-0566 
Phone J-615-726-0177 

PRO~ECT GUALITV CONTROL DATA 

!'!itrIx S~U:e'Ref;{I',lery 

H!lalyte units !lrig. lhl. ns Val Spike Conc Recoverg T:irget Range {tc. Batch 
----_..._-- ---_... __ ... _­--->------­--------------- --------- -... _--------- ----------

Ext Fetroleu" Hyd. ([pm ng/l, -{ 0.10 ' 0.B5 1. 00 85 56. - 126. 4051 
Ext PetroleuH Hyd. {EFIU lig/l { 0.10 0.88 1.00 88 55. - 116. 5737 

flatr ix Spike ik!~<licilte 

Anlyte units Ilri g. Val. Duplicate RPD Linit R.C. [(atcll 
--------------.- --_.... _----- ---------- "---------- -----..._---
Ext Petr(lleutl tlyd. ([PH) t!g/l 0.85 0.74 B.S'1 29. 4051 
E:.:t P€'t'fc<leun liy;!. (EPH> ligll 0.83 1.09 21. 31 2'1. ~B7 

Ri;illyte !.!fIlt!:. KnOJ.lfl Val. ~rlal 97.eII ViiI {. Recovery Target Raflge It C. {lilten 
....... _------------ ---_ ..._...... _-_ ... ----_...---_._­---------... ---------- ---------
Ext P~tr~l~ul1 Hyd. ([PI-D I'Ig/l 1.00 tUB !,G AD - 140 4051 
Ext t'E'tl'oleul1 Hyd. ([PH) I1g/1 1.01) 0.93 93 60 - 140 '5737 

Blank lJatil 

f.!1l::l1~b: Bhll~: lJallJe Ullit'S lU. Bat.::h 
..._--------_._--- --_......,--.-­--------"""--- ...---------
Ext Petrc.le\./Ii Hyd. ([PH) ,; (l.la 11~11 <W51 
Ext fletroleUli H~d. (ERn ( 0.10 l'I§ll 5737 
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IT Corporation 
APPENDIX 0 II Me ",roup, 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, LLC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC ID NO. 9·791214 

Well: Construction: 

Top of Casing Elevation 219.92 PSHS,G, 0,7788 Measured 10/99 

6-1 Depth to Screen not ava~able 

We!lDeolh 31,00 

Measurements in Feet 

~ 
ring Depth to Depth to PSH 

Date Notes PSH Water\ 

10120/97 40,37 40,57 0,20 

11/03/97 ND 38,63 ND 181,29 

11125197 41,97 42,08 0,11 177.93 

12112/97 39,63 40AO 0.77 180.12 

12/29/97 39.06 39,53 0,47 180.76 

01112198 38,91 39.42 0.51 180,90 

20.54 20,99 OA5 199.28 

23.91 24,50 0,59 195,88 

19.60 20,02 0,42 200,23 

20,32 20,76 0,44 199.50 

17,72 17,85 0.,13 202,17 

15.78 16.12 0.34 204,06 

11.32 11.70 0,38 208,52 

9,62 9,94 0,32 210,23 

9,92 10,27 0,35 209,92 

17,53 17.63 ,/ 0,10 202,37 

16.12 16,30 0,18 203,76 

15,05 15,30 0,25 204,81 

16.93 17.05 0,12 202,96 

19,70 20,04 0,34 200,14 

20.56 20.91 0,35 199.28 

23.19 23,66 0,47 196,63 

24,24 24,74 0,50 195,57 

25,29 25,81 0,52 194,51 

27,28 27.79 0,51 ' 192,53 

10119/98 28,30 28,78 0,48 191,51 

11/13/98 NG NG NG 

11/23198 27,92 28.48 0,56 191.88 

12107/98 28.28 28.90 0.62 191,50 

12121/98 28.25 28,90 0,65 191.53 

01/05/99 28.27 28,78 0,51 191,54 

01/18/99 26,08 26,60 • 0,52 193,72 

01/25/99 22,60 23,06 0,48 197.21, 

02108199 15,46 16.23 0,75 204.27 

02122199 15,08 16,11 1.03 204,61 

03108199 18,15 18.97 0,82 201.59 

03/29/99 15,72 16.57 0,85 204,01 

04/13199 19.25 20.50 1,25 200,39 

04/26/99 ND 17,10 ND 202,82 

05110199 15,12 15.28 0,16 204,76 

I~ 
16,62 16.70 0.08 203.28 

19,00 19.23 023 200,87 

06130199 20,15 20.53 0,38 199,69 

07111199 19,30 19,75 0,45 200,52 

07126199 21,83 22.46 0.63 '\ 197,95 

06109/99 23.40 24.24 0,84 196,33 

24.37 25.28 0,91 195.35 

26.96 27,88 0.92 192,76 

28.85 29,72 0.87. 190,88 

30,00 30.80 0.80 189,74 

30.25 30,93 0,68 189,52 

30.76 31,00 0,24 189,11 

ND 31,00 NO 188,92 

I~"~'~"ed NG "'" Not gauged . 

surface elevation corrected to account for speCific gravily (S,G,) of PSH Of any) using the fO.llowing formula: 

Potentiometric Swface Elevadon "" Top or easing. Elevation· Depth to Water + (Specific Gravity ofPSH x PSH Thickness) 

O:\WlllAM\F!:EFINERY\DATA\oWS-PSHXLS -

( 





MONITORING DATA VS. TIME 

B-1 


WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TDEC 10 NO. 9-791214 
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* Potentiometric Surface Elevation Bottom of Well - - Screen Elevation ________ PSH Thickness 





,Notes; 

B-2 

Monitoring 

Oate 

04/26199 

05/10/99 

05124199 

10/26199 

11108/99 

11122/99 

12/07/99 

Construction: 

Notes 

PSH = Phase separated hydrocarbons 

ND :: Not detected NG::: Not gauged 

APPENDIX 0 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, L.LC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TOEC 10 NO. 9-791214 

Top of Casing Elevation 219.72 PSHS.G. 

Depth to Screen not available 

42.00 

Measurements in Feet 

Depth to Oepth to PSH 

PSH Water Thicknes 

34.22 36.03 1.81 

35.50 36.29 0.79 

29.67 30.59 0.92 

27.63 28.24 0.61 

26.49 27.29 0.60 

25:76 26.67 0.69 

18.55 25.72 7.17 

22.67 25.48 2.81 

17.13 24.71 7.56 

18.15 25.80 7.65 

15.45 25.14. 9.69 

14.71 21.11 6.40 

10.83 11.97 1.14 

10.08 11.45 1.37 

10.69 12.18 1.49 

18.62 18.96 0.34 

15.28 19.22 3.94 

14.78 15.87 1.09 

16.93 17.73 O.BO 

19.90 20.58 0.68 

20.80 22.62 1.82 

24.63 24.77 0.14 

25.88 26.04 0.16 

ND 26.65 ND 

27.47 27.80 0.33 

27.22 27.28 0.06 

27.45 27.50 0.05 

26.58 26.65 0.07 

27.62 27.72 0.10 

28.55 28.65 0.10 

28.10 28.28 0.18 

24.88 24.95 0.07 

21.00 21.72 0.72 

13.92 14.41 0.49 

14.61 15.48 0.87 

17.29 18.40 1.11 

15.33 16.93 1.60 

19.10 20.45 1.35 

15.90 16.78 0.88 

15.43 16.39 0.96 

17.39 19.94 2.55 

19.14 19.56 0.42 

20.70 21.85 1.15 

18.83 22.23 3.40 

22.40 23.00 0.60 

23.60 24.62 1.02 

25.0B 25.23 0.15 

26.82 27.88 106 

29.12 29.29 0.17 

29.35 29.45 0.10 

30.12 30,22 0.10 

NO 30.13 ND 

ND 30.30 ND 

Potentiometric surface elevation corrected to account for specific gralJily (S.G.) of PSH (ir any) using the fo1!OWlng formula; 

0.7788 

Potentiometric Surface Eh:valion "" Top of Casing Elevation ~ Depth to Waier + (SpeciOc Omvity ofPSH x PSH Thickness) 

roup 

Assumed. based on S. G. 

189.65 

191.96 

193.05 

193.74 

199.58 

196.43 

200.91 

199.68 

202.13 

203.59 

208.64 

209.34 

208.70 

201.02 

203.57 

204.70 

202.61 

199.67 

198.52 

195.06 

193.80 

193.07 

192.18 

192.49 

192.26 

193.12 

192.08 

191.15 

191.58 

194.B2 

19B.56 

205.69 

204.92 

202.18 

204.04 

200.32 

• 203.63 

204.08 

201.77 

200.49 

198.77 

200.14 

197.19 

195.89 

194.61 

192.67 

190.56 

190.35 

189.58 

189.59 

189.42 
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MONITORING OAT A VS. TIME 
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WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TOEC 10 NO. 9-791214 


10.00 

9.00 

8.00 

7.00 

6.00 

5.00 

4.00 

3.00 

2.00 

'1.00 

0.00 

(/) 
(/) 
(1)
c:x,......u ..... 
.- (1) 

~~ 
I 
CI) 
0.. 

:"'-1 
~""'3 
S ~ 

[~

:;l ~ 
~a 
'"'C'" ~ ........ 
{l ~ 

co co co co 0) 0) 0) 0) 0 
0) 0) 0) 0) 0) 0) 0) 0) 0 

I I I I I I.!. ..Lc: c: '- c:a. "S u a. "S 13ro ..., co ..., ro..., 0 ..., 0 ...,« « 
Date 

.. Potentiometric Surface Elevation Bottom of Well - - Screen Elevation ______ PSH Thickness 





IT Corporation 
APPENDIX 0 A Member of The n' (;roup 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevation 223.01 PSH S.G. 0.7788 Assumed. based on S.G. 

8-5 Depth to Screen not available of LNAPL measured in 

Well De~!h 37.00 8-1 (1Q/99) 

Measurements in Feet 

Monitoring Depth to Depth to PSH Potentiometric 

Date Notes PSH Water Thickness Surface Elevation 

10121197 32.68 33.38 0.70 190.18 

11/03/97 31.67 32.44 0.77 191.17 

11/24/97 32.93 33.80 0.87 189.89 

12/12197 31.60 32.18 0.58 191.28 

12/29/97 30.32 30.65 0.33 192.62 

01112/98 29.72 32.05 2.33 192.77 

01127/98 23.65 23.80 0.15 199.33 

02110/98 26.70 27.02 0.32 196.24 

02/24/98 21.58 22.20 0.62 201.29 

03/12/98 ( 22.68 23.42 0.74 200.17 

03/24/98 20.28 21.25 0.97 202.52 

04/13/98 1903 . 19.70 0.67 203.83 

04/28/98 14.13 14.78 0.65 208.74 

05/15/98 13.15 13.84 0.69 209.71 

05/21/98 13.84 14.55 0.71 209.01 

06/08/98 21.72 22.66 0.94 201.08 

06/22/98 18.98 19.23 0.25 203.97 

07106/98 17.90 18.25 0.35 205.03 

07/23/98 20.78 21.39 0.61 202.10 

08/11198 22.62 23.42 0.80 200.21 

08/24/98 24.52 25.47 0.95 198.28 

09/08/98 NO 27.67 NO 195.34 

09/14/98 29.09 31.03 1.94 193.49 

09/22198 29.68 32.03 2.35 192.81 

10105/98 30.68 30.77 0.09 192.31 

10/19/98 30.42 30.55 0.13 192.56 

11/13/98 NG' NG NG 

11/23/98 NO 29.94 NO 193.07 

12/07/98 30.50 30.55 0.05 192.50 

12/21/98 34.14 34.17 . 0.03 188.86 

01105/99 31.01 32.33 1.32 191.71 

01118/99 NO 28.00 NO 195.01 

01/25/99 NO 24.06 NO 198.95 

02/08/99 NO 16.97 NO 206.04 

02/22/99 18.13 18.35 0.22 204.83 

03/08/99 21.01 21.65 0.64 201.86 

03/29/99 18.56 19.42 0.86 204.26 

04/13/99 22.38 23.36 0.98 200.41 

04/26/99 18.75 19.23 0.48 204.15 

05/10/99 17.90 18.70 0.80 204.93 

05/24/99 20.72 21.71 0.99 202.07 

06/07/99 22.50 22.90 0.40 200.42 

06/30/99 24.08 24.72 0.64 198.79 

07/11/99 22.87 23.62 0.75 199.97 

07/26/99 26.13 26.90 0.77 196.71 

08/09/99 27.60 27.90 0.30 . 195.34 

08/23/99 28.95 29.35 0.40 193.97 

09/07/99 30.55 30.97 0.42 192.37 

·09/27/99 32.55 33.05 0.50 190.35 

10/26/99 32.93 33.45 0.52 189.96 

11/08/99 33.50 34.05 0.55 189.39 

11122/99 33.56 34.10 0.54 189.33 

12/07/99 33.75 34.29 0.54 189.14 
j 

Notes: 

PSH = Phase separated hydrocarbons 

NO = Not detected NG = Not gauged . 
Potentiometric surface elevation corrected to account for specific gravity (S,G.) of PSH (if any) using the following formula: 

Potentiometric Surface Elevation = Top of Ctlsing Elevation - Depth to Water + (Specilic Gravity ofPSH :'( PSH Thickness) 

O:\""'lLlAMIREFINERYIDATA\OWS·P5H,XLS 

" 






MONITORING DATA VS. TIME 
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WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHI5., TENNESSEE 


TDEC 10 NO. 9-791214 
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IT Corporation 
APPENOIXO A Member 01 '1'he n' Group 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TOEC 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevation 223.85 PSHS,G, 0.7788 Assumed, based on S.G, 

B-7 Depth to Screen not available of lNAPl measumd in 

Well Depth 44,50 

Measurements in Feet 

Monitoring Depth to Depth PSH 

PSH Water 

1012 32.98 33.35 . 0.37 190.79 

1110 33.20 33.58 0.38 190.57 

1112 ND 33.06 NO 190,79 

12112197 ND 32.83 ND 191,02 

12129197 ND 32.14 ND 191.71 

01112198 ND 31.29 ND 192,56 

01127198 25,26 25.28 0,02 198.59 

0211 27.86 28.06 0,20 195,95 

0212 22,74 23.23 0.49 201,00 

0311 \ 23.72 24.67 0.95 199.92 

03124198 21.62 22,78 1.16 201,97 

04113198 20,35 21.20 0.85 203.31 

04128198 15.45 15,79 0.34 208.32 

05115198 14.83 15.25 0,42 208.93 

15.55 16.12 0.57 208.17 

06108198 23,35 23.90 0.55 200.38 

06122198 19.83 20.63 0.80 203,84 

07106198 19.22 20.00 0.78 204.46 

07123198 22.18 22.59 0.41 201.58 

08111198 24.22 25.02 0.80 199.45 

08124198 26.17 27.10 0.93 197.47 

09108198 ND 29.38 ND 19447 

09114198 30.22 30.32 0.10 193.61 

09122198 30.45 30.58 0.13 193.37 

10105198 31.10 31.23 , 0.13 192.72 

~ 
ND 31.08 NO 192.77 

NG NG NG 

11 ND 28.44 ND 195.41 

ND 29.90 ND 193.95 

ND 28.97 ND 194.88 

01 ND 29.32 NO 194.53 

01118199 ND 26.60 ND 197.25 

01125199 ==l ND 22.90 NO 200.95 

02108199 ND 15.90 ND 207.95 

02122199 17.78 17.83 0.05 206.06 

03108199 20.60 21.53 0.93 203.04 

03129199 18.60 19.10 0.50 205.14 

04113199 21.95 22.35 0.40 201.81 

04126199 18.84 19.20 0.36 204.93 

05110199 17.75 18.30 0.55 205.98 

05124199 20.78 21.75 0.97 202.86 

06107199 22.18 2242 0.24 201.62 

06130199 23.95 24.42 0.47 199.60 

07111199 22.95 23.58 0.63 200.76 

07126199 26,53 27.38 0.85 197.13 

08/09199 27.35 28.30 0.95 196.29 

08123199 2844 29.33 0.89 195.21 

09107199 29,71 30,15 0.44 194.04 

09127199 30.96 31.32 0.36 192.81 

10126199 31.87 31.95 0.08 191.96 

11108/99 32.25 32.32 0.07 191.58 

11122/99 32.63 32.73 0.10 191.20 

121 32.72 32,81 0.09 191.11 

Notes~ 

PSH:: Phase separated hydrocarbons 

NO = Not detected NG = Nol gauged 

Polentiometric surface elevation correded to account for specifiC gravlfy ($,G,) of PSH (if any) uSing the following formula: 

Poie.oUometrl<: Surface Ele'\'ation ::: Top of Casing Elevation - Depth to Water + (Specific Gmvity of PSH x PSH Thickness) 

O;\WILtJAM\REFIN'ERY'llATA'OWS·PSHXLS 





MONITORING DATA VS. TIME 

8-7 


WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TOEC 10 NO. 9-791214 


, , 

205.00.1---------.--------.--------, 

""" ...... 'I ................. , .............. -: ." .. w .................................. -a" .............. ...-.-'- ............ -," ................ , ................ .. 

10.00220.00 

..... '" I ...................... '" ........... .I .......... '" '" '" ... .J ................ .) ................. ..} .. '" .... '" .... ....I", .......................... '" ..... '" ,.:1", ....... '" .. '" '" 
 9.00215.00 

......... '" .. .... .. .......... ",' .. ! .. '" '" .......... .! .. '" ......... '" .. .! ......... '" .. '" ..' ...... '" ...........' ...................' .................. I.. .... .. '" ...... ' .. '" .... '" '" .. '" 
 8.00210.00 I ' ''' J I I Ic 
:8~ ro (]) l.OO> > 
(]) (]) 

iIi-ro 
(]) (]) 6.00 rJl200.00 rJlU rJl 

(]) 
C~ ~ ~ ..-..:J (]) u ......5.00195.00 .- (])(J) E ..c:: (]) 

.~ (]) I-~ 
L.. > ...... 0 I4.00(]).o 190.00 (J)E ro a.o 
~ (]) 185.00 I- - - - - - - - -.• - - - - - - - - J - - ••••• - J - - • - •••• ~ •• - - ••• - ... - - - - - ••••' - •• - •• - • -' - • - •• - • - -' ••••••••••• - •••••• 3.00
(])~...............
o . :"'Iooooi 

__ ... _ ... ww_ ... _ ... _ _ ____ ~ ... _______ .. ________ ~ _____ .... _____________ ... ______ .... ___ a. _w_ .... . ______ ........I I I I • I • 1 • ~~2.00180.00 . 
g.~ 

.... ' .... .. .. ....... .. .. .. . . 


~
 
1.00 ~~ 


;;l = 
:... . .:', .. .•. ...175.00 : . .... ..,- ............ . 


. . " ~ 
0.00 ~170.00 ,,~ 

I'-­ I'-- CO CO CO CO O'l O'l O'l O'l 0 a gO'l O'l O'l O'l O'l O'l O'l O'l O'l O'l 0, , I I I I I I I I I ...... L.. ...... L.. ......::; C ::; C ::; Cu c. u c. uro ro ro.. a .. « .. a .. « .. a .. ~ 

Date 

... Potentiometric Surface Elevation - - Screen Elevation Bottom of Well _____ PSH Thickness 





\) 

IT Corporation 
APPENDIX 0 A Member of The 11' (;roup 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, LLC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9·791214 

Well: Construction: 

Top Qf Casing Elevation 226.43 PSH S.G. 0.7788 Assumed, based on S.G. 

B-8 Depth to Screen not available of LNAPL measured in 

Well Deoth 3800 B-1 (10/99) 

Measurements In Feet 

Depth to Depth 10 PSH ~entiomelriC 
Dale Notes PSH Water Thickness ace Elevation 

10120197 34.95 35.68 0.73 191.32 

11/03197 35.29 35.94 0.65 191.00 

11/25/97 35,47 36.02 0.55 190.84 

12/12/97 34.78 36.94 2.16 191.17 

12/29/97 33.62 34.65 1.03 192.58 

01112198 33.51 34.02 0.51 192.81 

01127198 27.88 29.28 1,40 198.24 

02110198 30.74 30.89 0.15 195.66 

02124198 26.10 30.66 4.56 199.32 

03112198 25.75 33.38 7.63 198.99 

03125198 23.30 32.10 8.80 201.18 

04113198 21.25 32.95 11.70 202.59 

04128198 15,49 32.18 16.69 207.25 

05115198 ND 19,43 NO 207.00 

05122198 17.84 22.30 4,46 207.60 

06108198 23.34 32.21 8.87 201.13 

06/22198 21.15 23.04 1.89 204.86 

07106/98 19.68 32.88 13.20 203.83 

07123198 22.24 32.20 9.96 201.99 

08111198 25.03 33.54 
, 

8.51 199.52 

08124198 28,4S 30.30 1.85 197.57 

09108198 NO 31.25 NO 195.18 

09114198 32.72 32.75 0.03 193.70 

09122198 33.S4 33.S9 0.05 192.88 

10105198 34.13 34.25 0.12 192.27 

10119198 34.02 34.37 0.35 192.33 

11113/98 34,40 34.70 0.30 191.96 

11/23/98 33.63 33.92 0.29 192.74 

12/07/98 34.35 34.92 0.57 191.95 

12121198 33.98 34.27 0.29 192.39 

01105/99 33.94 35.23 1.29 192.20 

01/18/99 32.13 33.06 0.93 194.09 

01/25/99 .29.45 29.48 0.03 196.97 

02/08/99 21.38 26.75 5.37 203.86 

02122/99 19.92 32.67 12.75 203.69 

03108/99 23.03 33.03 10.00 201.19 

03129/99 20.34 33.22 12.88 203.24 

04/13199 24.63 33.59 8.96 , 199.82 

04/26199 21.55 32.51 10.96 202.46 

05110199 21.67 29.12 7.45 203.11 

05124199 21.50 34.35 12.85 202.09 

06107199 24.73 33.43 8.70 199.78 

06/30/99 26.72 33.55 6.83 198.20 

07/11/99 25.76 33.06 7.30 199.06 

07126199 29.88 31.10 1.22 196.28 

08109199 31,33 31.63 0.30 195.03 

08123/99 32.46 32.68 0.22 193.92 

09107199 33.93 35.22 1.29 192.21 

Dry Dry Dry 

I~ NO 36.67 ND 189.76 

36.95 37.10 0.15 189.45 

11122/99 NO 37.02 NO 189.41 

12107199 ND 37.00 ND 189.43 

Notes: 

PSH Phase separated hydrocarbons 

ND = Not detected NO. = Not gauged 

Potentiometric surface elevallon correcled 10 account for specific grsvlt)l (S.o..) of PSH Of any) usIng the following formula; 

Potentiometric Surface EJe"allon '" Top of Caslflg Elevation· Oepth to Water + (Specific Gr,wity Qr PSH l' PSH Thickness) 
, 

.' 
O;\WIltlAM'REF1NERY\DAJA\O\VS·PSH"XlS 
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IT Corporation 
APPENDIX 0 A Member of The IT Group 

HIFORICAL MONITORING DATA 
WILLIAMS REFINING, L.LC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

IWell: Construction: 

Top of Casing Elevation 224.97 PSHS,G. 0.8008 Assumed, based on S,G. 

B-9 Depth to Screen not available of LNAPL measured in 

Well Depth 38,65 RW-3(R) (10/99) 

Measurements in Feet 

Depth to Depth to PSH Potentiometric 

Date Notes PSH Water thickness Surface Elevation 

36.63 37.06 0.45 168.25 

11103197 36,79 37.40 0.61 168.06 

11125197 37,06 37.77 0.71 187.77 

12112197 36.56 37.01 0.45 168.32 

12129/97 35.89 36.11 0.22 189.04 

01112198 32.86 33.66 0.78 191.93 

01127198 31.11 31.89 0.78 193.70 

02110198 33,23 34.04 0.81 191.58 

02124198 30.60 31.38 0,78 194.21 

I 03112196 28.53 29.29 0,76 196.29 

I~ 
28.54 29,30 0.76 196.26 

27.09 27.86 0.77 197.73 

22.96 23.72 0.76 201.86 

20.93 21,70 0,77 203.89 

05122198 21.97 22.74 0.77 202,85 

06106198 27.66 28.39 0.73 197.16 

I~ 
27.96 28.12 0,14 196,96 

25.60 26.25 0.65 199.24 

27.23 27.95 0.72 197.60 

06111/98 28,20 28.90 0,70 196,63 i 
08124198 NG NG NG 

32.00 32.83 0,83 192.80 

33,36 34.12 0.76 191,46 

34.50 35.22 0.72 190,33 

34.S1 35.50 0,69 190.02 

NO 35.58 NO 189.39 

36.26 36.63 0.37 188.64 

36.10 36.45 0.35 188.80 

35.98 36.48 0,50 188.89 

2121198 35,57 36.07 0.50 189,30 

1105199 34.12 34.97 0.85 190.68 

01/18/99 34.04 34.14 0.10 190.91 

01/25/99 32.20 33,18 0.98 192.57 

02108199 26,35 27,30 0.95 198.43 

02122199 26,24 27.16 0,92 198.55 

03106199 27.39 28.08 0,69 197.44 

03129199 26.04 26.93 '. 0.89 198.75 

04113199 28.51 29.34 0.83 196.29 

04126199 27.49 28.32 0,83 197,31 

1* 
26.27 27.13 0,86 198,53 

26.85 27.70 0,85 197,95 

28,44 29.26 0.82 196.37 

29.88 30.63 0.75 194,94 

07111199 29.65 30.45 0,80 195.16 

07/26199 30.93 31.77 0,84 193.87 

08/09199 32,20 32,98 0,78 192.61 

08/23199 33.30 34.17 0,87 191.50 

09107199 31.80 35.63 3.83 192.41 

09127199 36.63 36.85 0.22 , 188.30 

I 

10126199 38.65 186,12· 

10126199 DRY DRY 

11108199 DRY DRY 

DRY DRY 

DRY DRY 

hydrocar1:>ons 

NO ::; Not detected NG ': Not gauged 

Po1entiometric surface elevalion corrected fa account for specific gravity (S.G,) of PSH Of any) using the following fonnula: 

Potentiometric Swfllce: Elevation"" Top of Casing Elevation· Depth 10 Waler + (Specific Gravity ofPSH x PSH Thickness) 

O:\W!lUAM\REfINERy\oATA'OWS-PSH.XlS 
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IT Corporation 
APPENOIXO A Member 01 J he 1'1' fjroup 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, L.L.C. 

543WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TOEC 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevation 217,76 PSH S,G. ' 0,8265 Assumed, based on S,G. 

G·1 Depth 10 Screen not available of lNAPL measured in 

Well DeD!h 59.26 RW-8 (10199) 

Measurements In Feet 

~ 
Depth to Depth to PSH Potentiometric 

PSH Water Thickness Surface Elevation 

22,97 23.72 0.75 194.66 

11/03197 22.43 24,17 1.74 195.03 

11/25/97 23,36 23.97 0.61 194.29 

12112197 23.51 24.12 0.61 194,14 

12/29197 22.95 23,64 0,69 194.69 

01/12198 20.97 21,60 0.63 196,68 

01127198 16.03 16.69 0.66 201.62 

02110198 20.94 21.58 0.64 196.71 

02124198 13,95 14.59 0.64 203.70 

0311~' 14.90 15.56 0,66 202,75 

03125/98 13.01 13.69 0.68 204.63 

04113198 12.35 13.06 0.71 205.29 

04128198 18.45 18.85 0.40 199.24 

05115/98 7.30 7,35 0.05 210.45 

05/22198 8.09 8.60 0.51 209.58 

06/08198 14.80 15.38 0.58 202.86 

06122/98. 11.28 11.88 0.60 206.38 

07106198 11.15 11.78 0.63 206.50 

07123198 13.67 14.05 0,38 204,02 

08/11198 15.43 16,10 0:67 202,21 

08124198 NG NG NG 

09/08198 20.73 21.48 0.75 196,90 

09/14/98 21.50 22.03 0.53 19617 

09122198 21.90 22.67 0.77 195.73 

10/05198 22.53 23.28 0.75 195.10 

10/19/98 21.92 22.65 0.73 195.71 

11/13/98 22.43 23.16 0.73 195,20 

.1 11123/98 21,38 22.10 0.72 196.26 

lEa 
22.91 23,66 0.75 194,72 

21,22 21.97 0:75 196.41 

22,00 22.75 0,75 195.63 

01118199 19.27 19.97 0.70 198,37 

01125/99 15,39 15.79 0.40 202.30 

02108199 9.22 9.83 0.61 208.43 

02/22/99 11.51 12.10 0.59 206.15 

03/08/99 14,66 15.32 0.66 202,99 

03/29199 13.07 13.81 0.74 204,56 

I~ 
15.48 1632 0.84 202,13 

13.29 14.16 0.87 204,32 

11.13 12.07 0.94 206.47 

05124199 14.13 15.05 0.92 203.47 

Ii 06/07199 15.31 16,33 1,02 202.27 

06130/99 ND lB.07 NO 199.69 

07/11199 17.09 17.12 0.03 200.66 

§""~' 
21.48 21,55 0.07 196.27 

08/09/99 21.72 21.78 0,06 196,03 

08/23/99 22.90 22,97 0.07 194.85 

09/07/99 23,37 23.42 0,05 194,38 

09/27/99 25.00 26,06 1.06 192.58 

10126/99 25.39 25.41 0.02 192.37 

11108/99 NO 25.78 ND 191.98 

11122/99 26.15 26.17 0.02 191.61 

12107/99 25.73 25.75 002 192.03 

Phase separated hydrocarbons 

ND = Not delected NG =Not gauged 

PotentiometriC surface elevation corrected to accoum for specifIC gravity (S.G,) 01' P$H (if-any) using the folll>Wing formufa: 

Potentiometric Surface Elevation" Top QfCaslng Elevation· OcplJl to Water + (Speclfic Gravity ofPSH x PSH Thickness) 

O:\'MtLtAMiREFIN1!RY\OA T A\OWS·PSH.XlS 
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IT CO'1loratioD 
APPENDIX 0 A Member of The IT Group 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevation 216.24 PSH S.G. 0.7905 Assumed. based On S.G. 

G-3 Depth 10 Screen not available of LNAPL measured in 

We!!Oep!h 62,40 G~3 {10J99} 

Measurements in Feet 

Depth 10 Depth to PSH Potentiometric 
PSH Water Thickness Surface Elevation 

10120197 15.99 16.62 0.63 200.12 

11103197 15.98 16.64 0.66 200.12 

11125197 16.08 16.70 0.62 200.03 

12112197 16.69 16.82 0.13 199.52 

12/29197 15.41 16.61 1.20 200.58 

01112198 13.17 15.36 2.19 202.61 

01127198 10.09 10.51 042 206.06 

I~O.' 
12.35 13.12 077 203.73 

02124198 B.76 9,46 0.70 207.33 

03112198 8.78 9.76 0.98 '207.25 

03/25198 7.60 8.67 1.07 208.42 

I 04113198 7.03 848 1.45 208.91 II 

I 

04128198 4.93 5.21 0.28 211.25 

05/15198 3.64 3.74 0.10 212.58, J 

05/22198 4.22 4.64 0.42 211.93 

06108/98 7.55 16.36 8.81 206.84 

06122198 7.25 8.68 .1.43 208.69 

07106198 7.30 8.24 0.94 208.74 

07123198 9.09 10.57 146 ·206.84 

08111198 8.40 14.03 5.63 206.66 

08124198 11.93 13.18 1.25 ! 204.05 

09/08/98 14.12 16.52 2.40 201.62 

09114198 14.91 16.82 1'.91 200.93 

09122198 15.59 17.23 1.64 200.31 

10105/98 15.83 18.73 2.90 199.80 

10/19/98 15.30 17.40 2.10 200.50 

11113198 NG NG NG 

11123198 15.13 16.90 1.77 200.74 

12107196 16.19 18.42 2.23 199.58 

12121/98 14.67 17.08 2.41 201.07 

01/05199 15.10 17.28 2.16 200.68 

01118199 13.67 15.50 1.83 202.19 

01125199 11.05 11.32 0.27 205.13 

02108199 6,45 6.79 0.34· 209.72 

02/22199 7.99 8.25 0.26 208.20 

03108199 8.55 16.70 8.15 205.98 

03129199 8.04 8.50 0,46 208.10 

04113199 8.42 16.81 8.39 206.06 

04126199 7.95 8.88 0.93 208.10 

05110199 6.63 7.33 0.70 209.46 

05124199 8.25 13.20 4.95 208.95 

06I07tr39 10.30 13.05 2.75 205.36 

06/30199 12.14 13.75 1.61 203.76 

07111199 11.56 14.73 3.17 204.02 

07/26199 14.45 16.85 2.40 201.29 

08109199 15.50 17.10 1.60 200040 

3199 16.28 18.80 2.52 199,43 

7199 16.89 20.54 3.65 198.59 

, 09127199 17.34 22.11 4.77 197.90 

10/26/99 17.74 23.14 5.40 197.37 

11108199 18.28 22.98 4.70 196.98 

11122199 17.97 22.65 4.68 197.29 

12/07/99 17.97 22.75 4.78 197.27 

II::Phase separated hydrocarbons 

NO =Not delected NG -:;; Not gauge<:l 

Potentiometric surface ele ....ation corrected to account fot speCifIC gravity (5.<3.) of PSH (if any) USing the following (onnui;): 

Potemiometric Swface Elev.a1iQn .. Top of Casing Ele,,:nion Depth to Water + (Specific GI1lVilY ofPSf4 '" PSH Thickness) 

O;\\NItlIAM\REFINERy\oATA'lCiWS-PSHXtS 
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IT Corporation 
APPENDIX 0 A Member of The IT (;roup 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEe 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevation 232.70 PSHS.G. 0.8326 Measured (10199) 

G-S Depth to Screen not available 

Well Deoth' 60.00 

Measurements in Feet 

II MO~:;:"Y Depth to Oepth to PSH Potentiometric 

Notes PSH Water Thickness Surface Elevation 

10120197 3S.19 38.57 3.38 196.94 

11103197 33.10 35.82 2.72 199.15 

11125197 33.24 36.01 2.77 199.00 

12112197 27.28 28.90 1.62 205.15 

12129197 28.17 29.53 1.36 204.30 

01112198 22.95 25.38 2.43 209.34 

01127198 19.50 21.10 1.60 212.93 

02110198 26.02 29.27 3.25 208.14 

26.02 27.64 1.62 206.41 
'.

03112198 25.62 31.23 5.61 206.14 

03125198 24.18 27.20 3.02 208.02 

04113198 20.83 24.30 3.47 211.29 

04128198 12.70 17.00 4.30 219.28 

05115198 16.91 17.35 0.44 215.72 

05122198 16.97 18.10 1.13 215.54 

06108198 17.32 18.38 1.06 215.20 

06122198 20.35 24.92 4.57 211.59 

07106198 20.28 23.13 2.85 211.94 

II 07123/98 18.96 21.08 2.12 213.39 

08111198 21.68 29.25 7.57 209.75 

06124198 26.60 29.45 2.85 205.62 

09108198 29.32 32.02 2.70 202.93 

09114198 30.64 31.10 0,46 201.98 

09122198 32.88 33.03 0.15 199.79 

10105198 33.54 34.40 0.86 199.02 

10/19198 34.08 40.32 6.24 197.58 

11/13/98 34.40 36.28 1.88 197.99 

11123/98 34.83 36.39 1.56 197.61 

12/07198 22.55 23.10 0.55 210.06 . 

12/21/98 35.15 37.70 2.55 197.12 

01/05199 30040 30.82 0042 202.23 

01/18199 28.88 30.20 1.32 203.60 

01/25/99 26.15 26.65 0.50 206.47 

02108199 23.10 23.60 0.50 209.52 

62/~ 23.45 24.34 0.89 209.10 

03/0 22.25 23.45 1.20 210.25 

03/2 20.73 22.20 1.47 211.72 

04/13/99 22.32 25.25 2.93 209.89 

04126199 11.63 12.38 0.75 220.94 

05110/99 19.54 20.15 0.61 213.06 

05/24199 19.79 21.65 1.86 212.60 

06/07199 20.59 22.40 1.81 211.81 

06130/99 20.67 22.67 2.00 211.70 

07/11/99 21.88 28.75 6.87 209.67 

07/26 24.45 26.85 2040 207.85 

08/09199 25.38 26.40 1.02 207.15 

08123/99 26.84 27.84 1.00 205.69 

09/07199 27.65 29.90 2.25 204.67 

09127/99 31.10 33.11 2.01 201:26 

10/26199 32.93 34.22 1.29 199.55 

11 31.65 31.68 0.03 201.04 

11 30.57 31,48 0.91 201.98 

12 28.88 30.02 1.14 203.63 

Ir:::=:..ed hydrocarbons 

NO =Not dejected NG Not gauged 

Potentiometric surface elevation correded to account fOf specific gravily (S,G.) of PSH Of any) uSing the follow40g formula: 

potentiometric Surface Elcvl1lion "" Top or Casing Elevation· Depth to WAter + (Specific Gravity ofPSH x PSH Thickness) 

O:Wlf.LUAM'.REFINE.RY\DATA\OWS·PSH.XLS 
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IT Corporation 
APPENDIXD A Mem1>er ollDe 11 ",roup 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, l.l.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC ID NO. 9-791214 

Well: . Construction: 

Top of Casing Elevation 225.78 PSH S.G. 0.8468 Assumed, based on S. G. 

OW-12 Depth to Screen 11.00 01 LNAPL measured in 

Well Depth SO.OO OW-iS liD199) 

Measurements in Feel 

Monitoring Deplhto Deplh 10 PSH 

~Date Notes PSH Waler Thickness 

10120197 27.19 27.78 0.59 198.50 . . 

11103/97 27.49 28.18 0.69 198.18 

11125/97 27.32 28.42 1.10 198.29 

12/12197 27.78 28.77 0.99 197:85 

12129/97 27.34 28.40 1.06 198.28 

01112198 27.28 27.63 0.35 198.45 

01127/98 24.75 25.13 0.38 200.97 

02/10198 25.81 26.16 0.35 199.92 

02124198 23.96 24.29 0.33 201.77 

23.10 23.32 0.22 202.65 

21.80 22.00 0.20 203.95 

04/13/98 NO 20.48 NO 205.30 

04128198 NO 17.S9 NO 208.09 

05115198 1S.60 16.61 0.01 209.18 I 

05122198 16.55 16.56 0.01 209.23 

06/08198 22.62 22.70 0.08 203.15 

06122/98 19.67 19.75 0.08 206.10 

07/06/98 18.83 18.93 0.10 206.93 

07/23/98 19.52 19.78 0.16 206.14 

08/11/98 -t 20.60 20.80 0.20 205.15 

08124/98 NG NG NG 

09108198 I NO 24.38 NO 201.40 

09114198 25.02 26.06 1.04 200.60 

09122198 26.05 26.15 0.10 199.71 

10105198 26.65 26.98 0.33 199,08 

0119/98 26.95 27.45 0.50 198.75 

1113/98 27.33 27.87 0.54 198,37 

11123198 27.02 27.68 0.66 198.66 

12107198 27.82 28.40 0.58 . 197.87 

12121198 27.21 27.80 0,59 198.48 

01105199 27.31 27.96 0.65 198.37 

01118199 26.66 27.32 0.68 199.02 

01125199 25.43 25.90 0.47 200.28 

02108199 21.42 21.47 0.05 204.35 

02122199 20.56 20.63 0.07 205.21 

03106/99 21.67 21.76 0.09 ·204.10 

03129199 20.21 20.33 0.12 205.55 

04113199 22.01 22.37 0.36 203,71 

I~ 
20,68 20.83 0.15 205.08 

20.35 20,48 0,13 205.41. 

05124199 21.36 21.57 0.21 204.39 

06107199 22.27 22.86 0.59 
, 

203.42 

06130199 23,25 23.97 0.72 202.42 

07111199 23.27 24.00 0.73 202.40 

07126/99 24.84 25.82 0.98 200.79 

08109/99 25.40 . 26.38 0.98 200.23 

F= 
08/23199 26.49 27.64 1.15 199,11 

09107/99 27.78 27.93 0.15 197.98 

09127199 29.05 29.30 0.25 196.69 

10/Lol"~ • 30.14 30.47 0.33 195.59 

11108199 3O.SO 30.95 0.45 195.21 

11122199 31.05 31.55 0.50 194,65 

12/07199 31.32 31.90 0,58 194,37 

Notes: 

ase separated hydrocarbons 

detected NG :; No! gauged 

Potentiometric sur1ace elevation corrected 10 accoun1 fot speCjfic gravity (5.G.) of PSH (If any) using the following formuia: 

POtenliomc:lric Surface Elel'ation "" Top of Casing Elevation ~ Depth \0 Wale.r + (Specific Gravity ofPSH x 'PSH Thickncu) 

o:\...., ..t.!AM'lREFINERY'lOA'fA\oWS.PSW.XLS 
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IT Corporation 
APPENDIX 0 A Member oj The 11 lITOUp 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

Well: . Construction: 

Top of Casing Elevation 216.78 PSH S.G. 0.8265 Assumed, based on S.G. 

OW-14 Oeplh to Screen 20.00 of LNAPL measured in 

WeI! Depth 60.00 RW-8 (10/99) 

Measurements in Feet 

Monitoring Depth to Depth to PSH Potentiometric 

Date Notes PSH Water Thickness Surface Elevation 

10120/97 10.00 10.64 0.64 206.67 

11103/97 9.78 10.42 0.64 206.89 

11/25/97 10.89 11.53 0.64 205.78 

12/12/97 13.00 13.68 0.68 203.66 

12129/97 9.38 14.13 4.75 206.58 

01/12/98 8.95 8.96 0.01 207.83 

01/27/98 6.39 6.41 0.02 210.39 

02/10/98 8.19 8.20 0.01 208.59 

02/24/98 NO 5.65 NO 211.13 

03/12198 NO 5.15 NO 211.63 

03/25/98 NO 4.75 NO 212.03 

04/13/98 NO 4.70 NO 212.08 

04/28/98 NO 3.45 NO 213.33 

05/15/98 NO 2.00 NO 214.78 

05/22/98 NO 2.67 NO 214.11 

06/08/98 NO 4.83 NO 211.95 

06/22/98 NO 4.63 NO 211.95 

07106/98 NO 5.10 NO 211.68 

07/23/98 NO 4.38 NO 212.40 

08/11198 NO 4.31 NO 212.47 

06/24/98 NG NG NG 

09/08/98 NO 8.58 NO 208.20 

09/14/98 NO 10.00 NO 206.76 

09/22/98 NO 13.02 NO 203.76 

10105/98 NO 15.48 NO 201.30 

10/19/98 NO 14.12 NO 202.66 

11/13/98 15.61 15.65 0.04 201.16 

11/23/98 13.69 13.76 0.07 203.08 

12/07/98 12.50 12.62 0.12 204.26 

12/21/98 8.68 8.98 0.10 207.88 

01/05/99 9.26 9.36 0.08 207.49 

01/18/99 8.51 8.61 0.10 208.25 

01/25/99 6.65 6.74 0.09 210.11 

02/08/99 3.74 3.77 0.03 213.03 

02/22/99 NO 4.43 NO 212.35 

03/08/99 5.70 5.73 0.03 211.07 

03/29/99 4.20 4.25 0.05 212.57 

04/13/99 5.56 5.57 0.01 211.22 

04/26/99 4.17 4.18 0.01 212.61 

05/10/99 NO 3.61 NO 213.17 

05/24/99 5.10 5.13 0.03 211.67 

06/07/99 6.36 6.38 0.02 210.42 

06/30/99 7.23 7.25 0.02 
.. 

209.55 

07111/99 NO 6.97 NO 209.81 

07/26/99 NO 9.10 NO 207,68 

08/09/99 NO 12.92 NO 203.86 

08/23/99 15.62 15.84 0.02 200.96 -
09/07/99 16.50 16.55 0.05 200.27 

09/27/99 17.66 17.75 0.09 199.10 

10/26/99 16.38 18.55 0.17 196.37 

11/08/99 16.60 19.07 0.47 198.10 

11/22199 18.17 19.70 1.53 198.34 

12/07/99 17.50 18.40 0.90 199.12 

Notes: 

PSH = Phase separated hydrocarbons 

NO =Nol detecled NG = Not gauged 

Potentiometric suriace elevation corrected 10 account for specific gravity (S.G.) of PSH (if any) using the following formula: 

Potentiometric Surface Elevation"" Top of Casing Elevation - Depth to Wnlcr + (Specific Grn'o'ity of PSH ~ PSH Thickness) 

O:\'MlliAMIREF IN ERY\OA T A \O\O\l5·P SH.XLS 
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IT C,-_ r-- -.::-­
APPENDIXD A Member o11he n t,roup 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, LLC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9·791214 

Well: 

Top 01 Casing Elevation 226.38 PSHS.G. 0.8468 Assumed, based on S.G. 

OW-16 Depth to Screen 12.00 of lNAPl measured in 
\ 

Well Dep!h GO.OO OW-16 (10/ll9) 

;in Feet 

Monitoring Depth to 

~! ~ 
PSH Water 

NO 31.54 NO 

ND 32.14 ND 194.24 

:~ NO 32.55 ND 193.83 

NO 32.91 NO 193.47 

12129197 ND 32.38 ND 194.00 

01112198 NO 30.06 NO 196.32 

01127198 NO 30.30 NO 196.08 

02110198 26.56 27.69 1.13 199.65 

02124198 NO 25.99 NO 200.39 

03112198 NO 22.90 NO 203.48 

03124198 21.69 21.70 0.01 204.69 

04113198 NO 20.49 ND 205.89 

04128198 19.83 19.84 0.01 206.55 

05115198 19.02 19.03 0.01 207.36 

05121198 19.13 19.14 001 207.25 

06108198 23.79 24.28 0.49 202.51 

06122198 22.64 23.15 0.51 203.66 

07106198 21.68 22.15 0.47 204.63 

07123198 21.90 22.40 0.50 204.40 

08/11/98 NO 23.12 NO 203.26 

08124/98 NG NG . NG 

09/08/98 NO 27.31 NO 199.D7 

09/14198 27.98 28.51 0.53 198.32 

09122198 28.55 28.93 0.38 197.77 

10105198 29.04 29.S2 0.48 197.27 

10119198 29.39 29.87 0.48 196.92 

11/13198 2973 30.20 0,47 196.58 

11123198 29.63 30.10 0,47 196.68 

12107/98 30.25 30.70 0,45 196.06 

12121198 29.60 30.05 0,45 196.71 

01105/99 29.52 29.96 0.44 196.79 

01118199 29.00 29.45 0.45 197.31 

01125199 27.78 28.22 0.44 196.S3 

02/08199 NO 23.16 ND 203.22 

02/22/99 NO 22.01 NO 204.37 

03/08199 23.33 23.41 0.08 203.04 

03/29/99 2195 22.13 0.18 204.40 

04/13/99 NO 21.00 NO 205.38 

04126/99 NO 19.20 NO 207.18 

05/10199 ND 18.70 NO 207.68 

OS124/99 19.85 20.S3 0.68 206.43 

06107/99 22.28 23.13 0.85 203.97 

06/30/99 23.01 23.91 0.90 203.23 

07/11/99 22.92 23.76 0.84 

07/26/99 24.38 2S.22 0.84 201.87 

08109199 24.75 25.S5 0.80 201.51 

08/23/99 25.81 26.60 0.79 200.45 

09/07/99 26.70 27.50 0.80 199.56 

09127199 27.73 28.46 0,73 198.54 

/ 

10/26/99 NG NG c,\,~,: 

11108199 29.62 29.76 

:;:,~I11/22199 NG NG 

12107/99 NG NG 

II::::"".".""m.,".ot detected. NG = Nol gauged .' 

i surlace elevation Corrected to account fOf speciflc: gravity (S.G.) of PSH (if any) using the following formula:. . 

11' Potentiometric Surface Elevation" Top of Casing Elevation ~ Depth to Water + (Specific GraVity of PSH x PSH Thickness) 

II 
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IT Corporation 
.~ APPENDIXD A Member oj ,'he 1'1' (;roup 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.LC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC ID NO. 9-791214 

IWell: Construction: 

Top of Casing Elevalion 221.23 PSHS.G. 0.80 Assumed. LNAPL not 

OW·17 Depth to Screen 12.00 . measured in area 

Well Denth 60.00 , 

Measurements in Feet 

Monitoring Depth to Depth to PSH L Potentiometric 
Date Notes PSH Water Surface Elevation 

10121197 28.72 29.46 0.74 192.36 

11103197 28.80 29.58 0.78 192.27 

11124197 28.36 28.90 0.54 192.76 

12112197 28.51 29.01 0.50 192.62 

12129197 28.10 28.58 0,48 193.03 

01112198 25.90 26.21 0.31 195.27 

01127198 21.00 21.25 0.25 200.18 

02110198 24.30 24.38 0.08 196.91 

02124198 18AO 18,42 0.02 202.83 

03112/98 19.72 19.80 0.08 201,49 

03124198 ND 17.31 ND ) 
203.92 

~ 
ND 16.74 ND 204.49 

ND 11.71 ND 209.52 . 

ND 10.65 ND 210.58 

05/21/98 ND 12.90 ND 208.33 

06/08198 20.20 20.37 0.17 201.00 

06122198 ND 15.63 NO 205.60 

07106198 ND 15.62 NO 205.61 

07/23198 19.25 19.27 0.02 201.98 

21.10 21.30 0.20 200.09 

NG NG NG 

ND 26.24 ND 194.99 

09114198 26.93 27.18 0.25 194.25 

09/22/98 24.34 24.60 0.26 196.84 

10105198 27.63 28.10 0.27 193.35 

10/19/96 26.95 27.15 0.20 194.24 

11113/98 27,48 27.66 0.18 193.71 

11/23/98 26.17 28,42 0.25 195.01 

12107/98 28.08 28A2 0.34 193.08 

12121198 26.32 26.52 0.20 194.87 

01105199 27.15 27.37 0.22 194.04 

01118199 23.95 24.05 0.10 197.26 

01125199 19.80 '19.93 0.13 201.40 

02106199 NO 13.05 ND 208.18 

02122199 ND 16.55 NO 204.68 

03108199 19.68 19.72 0.04 201.54 

03129199 12.52 13.31 0.79 208.55 

04113199 NO 20.95 ND 200.28 

I~ 
NO 17.75 ND 203.48 

NO 16.15 ND 205.08 
, NO 19.136 NO 201.57 

20.50 20.52 002 200.73 

ND 22.62 NO 198.61 

07111199 21.68 21.76 0.10 199.55 

07/26/99 25.99 26.08 0.09 195.22 

08109199 25.55 25.62 0.07 195.67 

08123199 27.67 27.84 0.17 193.53 

09107199 28,45 28.62 0.17 192.75 

09127199 29.50 29.90 DAD 191.65 

10126199 2996 30.45 0,49 191.17 

Ii 11108199 30.32 30.81 0,49 19081 

11122199 30.67 31.15 0,48 I' 190,46 

12107199 30.46 30.80 0.34 190.70 

as€: separated hydrocarbons 

detected NG = Not gauged 

teotiometnc surface elevation corrected to accou!1t for specific gravi\y (S.G,) of PSH (if any) uSIng the follOWing formula: 

P()t~n!iomelrlc Surface Elev"lion .. Top of Cilsing Elevation· Depth 10 Water + (Specmc Grnvily ofPSH x PSH Thic~J'It:~s) 

O;IW!LllAMIREFINE.RY\oATA\O'IJS-PSRXlS 
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TDEC 10 NO. 9-791214' 
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IT Corporation 
APPENOIXO A Member of The IT Group. 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9·791214 

Well: Construction: 

Top of Casing Elevation 234.21 PSHS.G. 0.80 Assumed, LNAPL nol 

OW-22 Depth to Screen 15.00 measured in area 

65.00 

Measurements in Feet 

niloring - Depth to PSH Potentiometric 

Date Notes PSH Waler Thickness Ion 

10121197 47,47 48.97 1.50 186,44 

11/03/97 47.59 48.76 1.17 186.39 

11124197 47.41 48.01 0.60 186.68 

12112197 47.21 47.52 0.31 186.94 

12129197 46.77 47.23 0.46 167.35 

01/12198 44.88 45.08 0.20 189.29 

01127198 41.72 41.78 0.06 192,48 

0/98 41.42 41.44 0.02 192.79 

02124198 38.56 38.59 0.03 195.64 

03112198 37.30 37.31 0.D1 196.91 

03124198 34.90 34.91 0.D1 199.31 

04113198 32.44 32,45 0.01 201.77 

04128198 27.60 27.70 0.10 206.59 

05115198 ND 24.85 ND 209.36 

05121198 ND 25.65 NO 208.56 

'33.69 33.70 0.01 200.52 

32.12 32.65 . 0.53 201.98 

30.30 30.43 0.13 203.88 

32.51 33.65 1.14 

08111198 34.95 45.18 10.23 197.21 

08124198 NG NG 'NG 

09108198 41.75 44.84 3.09 191.84 

09114198 43.74 43.90 0.16 190.44 

09/22/98 ND 44.98 ND I 189.23 

10105198 46.42 46.60 0.18 187.75 

10119198 45.78 45.85 0.07 188.42 

11113198 44.57 44.62 0.05 189.63 

11/23198 44.90 44.97 0.07 189.30 

12107198 46.04 46.18 0.14 188.14 

12121198 45.29 45.36 0.07 188.91 

01105/99 45.77 45.90 0.13 188.41 

01/18/99 44.58 44.65 0.07 189.62 

01/25/99 ND 42.14 ND 192.07 

02/08/99 35.78 35.79 0.Q1 198.43 

02/22199 34.35 34.36 0.01 199.86 

03/08/99 35.72 36.68 0.96 198.30 

03129/99 33.99 34.00 0.01 200.22 , 
04/13/99 37.20 39.03 1.83 196.64 

04126/99 36.22 36.43 0.21 197.95 

05/10199 34.15 34.16 0.01 200.06 

05124/99 34.66 34.80 0.14 199.52 

08/07199 36.01 36.97 0.96 198.01 

I~ 
38.17 39.10 0.93 195.85 

38.48 3S.68 0.20 195.69 

40.63 41.18 0.55 193.47 , 42,45 42.57 0.12 191.74 

44.58 44.60 0.04 189.64 

/99 46.78 46.82 0.04 187.42 

199 49.05 49.16 0.11 185.14 

I~ 
51.09 51.14 0.05 183.11 

51.69 51.78 0,09 182.50 

i NO 52.25 ND 181.96 

52.44 52.65 021 181.73 

I~~..._.,">o,~"
=Not detected NG :;: Not gauged 

PotentlQmetric surface elevalion corrected, 10 account for specific gravity (S.G.) of PSH (If any) using the following formula: 

Polentiomelric Surface Elevation"" Top of Casing Elevalion ~ Dept.llio Walc( + (Specific Gmvliy or PSH ~ }>SH Thickness) 

I O;.WLl!AJ.MEFIN£FmOATA\Q\¥S.!>SH XLS 
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IT Corporation· 
APPENDIX 0 A Member of The IT Group 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, LLC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevalion 234.60 PSH S.G. 0.80 Assumed, LNAPL not 

OW-23 Depth to Screen 15.00 measured in area 

Well Depth 65.00 

. Measurements in Feet 

Monitoring Depth to Depth to PSH Potentiometric 

Date Notes PSH Water Thic'kness Surface Elevation 

10/21/97 46.53 47.56 1.03 187.86 

11/03/97 46.94 47.55 0.61 187.54 

11/24/97 46A5 47.04 0.59 188.03 

12112197 46.24 46.89 0.65 188.23 

12/29/97 46.16 46.84 0.68 188.30 

01112198 44.90 45.31 0.41 189.62 

01/27/98 41.40 41.71 0.31 193.14 

02/10/98 40.68 40.91 0.23 193.87 

02/24/98 38.22 38.26 0.04 196.38 

03/12/98 36.80 36.81 0.01 197.80 

03/24/98 34.67 34.68 0.01 199.93 

04/13/98 31.56 31.57 0.01 203.04 

04/28/98 27.72 28.52 0.80 206.72 

05/15/98 NO 24.01 NO 210.59 

05/21/98 NO 24.63 NO 209.97 

06/08/98 33.53 33.65 0.12 201.05 

06/22/98 31.40 31.43 0.03 203.19 

07/06/98 29:48 29.64 0.16 205.09 

07/23/98 32.63 33.10 0.47 201.88 

08/11198 35.66· 3606 OAO 198.86 

08/24/98 37.54 37.94 0.40 196.98 

09/08/98 41.02 41.12 0.10 193.56 

09/14/98 42.50 42.51 0.01 . 192.10 

09/22198 NO 39.77 NO 194.83 

10105/98 45.11 45.15 0.04 189.48 

10/19/98 44.65 44.79 0.14 189.92 

11/13/98 NO 44.32 NO 190.28 

11/23/98 44.00 44.02 0.02 190.60 

12107/98 44.98 45.22 0.24 189.57 

12/21/98 44.51 44.53 0.02 190.09 

01/05/99 45.25 45.45 0.20 189.31 

01/18/99 43.93 44.06 0.13 190.64 

01/25/99 NO 42.04 NO 192.56 

02108/99 34.83 34.84 0.01 199.77 

02/22/99 NO 33.42 NO 201.18 , 

03/08/99 NO 34.81 NO 199.79 

03/29/99 33.51 33.52 0.01 201.09 

04/13/99 36.46 36.47 0.01 198.14 

04/26/99 NO 35.35 NO 199.25 

05/10/99 NO 33.54 NO 201.06 

05/24/99 34.17 34.18 0.01 200.43 

06/07/99 NO 35.39 NO 199.21 

06/30/99 37.49 37.50 0.01 197.11 

07111199 37.63 37.70 0.D7 196.96 

07/26/99 .NO 39.56 NO 195.04 

08/09/99 41.35 4·1.37 0.02 193.25 

08/23/99 43.38 43.43 0.05 191.21 

09/07/99 45.50 45.63 0.13 189.07. 

09/27/99 47.84 48.05 0.21 186.72 

10/26/99 49.68 50.D3 0.35 184.85 

11108/99 50.35 , 50.40 0.05 184.24 

11/22/99 NO 50.10 NO 184.50 

12/07/99 50.34 50.38 0.04 184.25 

I~~." ""~.".'""~,
= Not detected NG = Not gauged 

Potentiometric surface elevation corrected to account for specific gravity (S.G.) of PSH (if any) using the following fOrTn,ula: 

Potentiometric Surface Elevation'" Top of Casing EIe'\.'<lIion - Depth to Wmcr + (Spedlie Gr.lvily of PSH x PSH Thickness) 

O;\WllllAM'.REF1NERY\OATA\oWS·PSH.XlS 



: 
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TDEC 10 NO. 9-791214 
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IT Corporation 
APPENDIX 0 A Member of The IT Group 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

Iwell: Construction: 

Top of Casing Elevation 240.19 PSHS.G. 0.80 Assumed, LNAPl not 

OW·24 Oepth to Screen 15.00 
, 

measvred in area 

WellDe~th 65.00 

Measurements in Feet 

9 Depth to Depth to PSH Potentiometric 

Date Notes PSH Water Thickness Surface Elevation 

54.39 54.42 0.03 185.79 ! 

11/03/97 54.84 54.87 0.03 185.34 

11/24/97 NO 54.37 NO 18582 

2112197 NO 54.24 NO 185.95 

1'2129197 NO 54.18 NO 186.01 

01112198 NO 53.42 NO 186.77 

01127198 NO 49.49 NO 190.70 

02110/98 NO 48.69 NO 191.50 

02124198 NO 46.80 NO 193.39 

03112198 NO 44.85 NO 195.34 

03124198 NO 43.01 NO 197.18 

NO 40.25 NO 199.94 

8198 NO 36.61 NO. 203.58 

05115198 NO 33.28 NO 206.91 

05121198 NO 33.80 ND 206.39 

! 06/08198 41.18 41.48 0.30 198.95 

06122198 39.70 40.10 OAO 200.41 
~ 

07/06198 37.95 38.35 0040 202.16 

07/23198 40.42 41.10 0.68 19963 

1198 43.50 45.10 1.60 196.37 

08124198 NG NG NG 

09/08198 48.89 49.05 0.16 191.27 

09114198 50.25 50.41 0.16 189.91 

09122198 51.74 51.88 0.14 188.42 

10105198 53.01 53.10 0.09 187.16 

10/19198 52.58 52.75 0.17 187.58 

11113198 52.55 52.65 0.10 187.62 

11123198 51.91 52.01 0.10 188.26 

12107198 53.02 53.10 0.08 187.15 

12121198 52.56 52.62 0.06 187.62 

01105199 53.29 53.38 0.09 186.88 

01118199 52.28 52.38 0.10 187.89 

01125199 50.52 SO.63 0.11 189.65 

02/08199 45.11 45.26 0.15 195.05 

02122199 41.58 41.72 0.14 198.58 

03108199 43.38 43.52 0.14 196.78 

03129199 41.81 41.95 0.14 198.35 

04/13/99 44.60 44.72 0.12 ' 195.57 

04126/99 43.72 43.88 0.16 196.44 

05/10199 41.97 42.13 0.16 196.19 

05124199 42.17 42.32 0.15 197.99 

06107199 43.31 43.53 0.22' 196.84 

06/30199 45.57 45.78 0.21 194.58 

07111199 45.80 46.02 0.22 194.35 

07126199 47.SO 47.75 0.25 192.64 

08109199 49.32 49.60 0.28 190.81 

08123199 51.30 51.60 0.30 188.83 

09107199 53.48 53.78 0.30 186.65 

09127199 56.20 56.35 0.15 183.96 

10126/99 NO 58.33 NO 181.86 

11108/99 NO 58.95 NO 181.24 

11122199 DRY DRY 
12107/99 NO 59.68 NO 180.51 

E·~~- .ed NG '= Not gauged , 

metric 5unac:e elevation corrected 10 account for specific gravity (S.G,) of PSH (tf any) using the following formula: 

Pot~ntiomdric Surface Elevation"" Top of Casing Elevalia.n ~ Depth to Water + (Specific Gravity ofPSH s: PSH Thick.ru:s~) 

O:\'M1.U/I.MIREFINERY'DATAIOWS-PSH.XLS 
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IT Corporation 
APPENDIXD AMem ,1llJroup 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

IWell: Construction: 
Top of Casing Elevation 217.48 PSHS.G. 0.80 Assumed, lNAPl not 

OW-26 Depth to Screen 10.00 measured in area 

WeIIDep~'l 80.00 

Measurements in Feet 
.... PSH Potenti 

Date PSH Water 

10121197 NO 11.77 I NO 205.71 

11103197 NO 11.82 NO 205.66 

I~ 
NO 12.19 NO 205.29 

NO 12.37. NO 205.11 

ND 11.75 NO 205.73 

NO 10.93 NO 206.55 

NO 9.22 NO 208.26 

NO 10.33 ·NO 207.15 

02124/98 NO 8.92 NO 208.56 

03/12/98 NO 8.63 NO 208.85 

03124198 NO 8.72 NO 208.76 

04/13/98 NO 7.69 NO 209.79 

NO 6.26 NO 211.22 

NG NG NG 
98 NG . NG NG 
98 NO 8.03 NO 209.45 

98 NO 7.77 NO 209.71 

98 NO 8.81 NO 208.67 

98 NG NG NG 
08/11/98 NO 8.10 NO 209.38 

08/24/98 NO 9.35 NO 208.13 

09/08/98 NO 10.94 NO 206.54 

09/14/98 NO 11.51 NO 205.97 

09122198 NO 12.05 NO 205.43 

10~ NO 12.59 NO 204.89 

NO 12.48 NO 205.00 

11113/98 NG NG NG 

11123/98 NO 12.92 NO 204.56 

12107/98 NO 13.10 NO 204.38 

1 NO 12.20 NO 205.28 

01 NO. 12.14 NO 205.34 

01 NO 11.75 NO 205.73 

01 NO 10.48 NO 207.00 

II 0 NO 7.92 NO 209.56 

NO 8.65 NO 208.83 

0 NO 9.86 NO 207.62 

03129/99 NO 7.67 NO 209.81 

04/13199 NO 9.22 NO . 208.26 

04/26/99 NO 8.80 NO 208.68 

05110/99 NO 8.07 NO 209.41 

05124/99 NO 9.20 NO 208.28 

06/07/99 NO 12.16 NO 205.32 

06130199 NO 10.82 NO 206.66 

07/11/99 NO 11.10 NO 206.38 

07/26199 NO 1214 NO 205.34 

08/09/99 NO 13.03 NO 204.45 

08/23/99 NO 13.60 NO 203.88 

09/07/99 NO 14.26 . NO 203.22 

09/27/99 NO 14.97 NO 202.51 

10/26/99 NO 15.54 NO 201.94 

11/08/99 NO 15.80 NO 201.68 

11122199 NO 15.42 NO 202.06 

1 NO 15.44 NO 20204 

I

E~~-NG =Not go,*", 

surface elevation corrected to account for specific graVity (S G ) of PSH (If any) mung the (ollowmg fonnula. 

Potentiometric Surface Elevafion" Top of C:;sing Elevation - Depth to Water + (Spedfic Grnvity ofPSH :...: PSH Thicknessf 

O:\WllLlAM~EFINERY\OATA\O\oVS·PSH.XLS 





MONITORING DATA VS. TIME 

OW-26 


WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TDEC 10 NO. 9-791214 
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IT COrpOPlltioD 
APPENDIX 0 A Member of The IT Group 

, HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 
543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

TDEC 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevalion 218.64 PSHS.G. 0.7420 Measured (10199) 

OW-27 Depth to Screen noD 
WeliDepth 63.00 

Measurements in Feet 

~ 
Depth to Depth to PSH Potentiometric 

PSH Water Thickness Surface Elevation 

8.94 28.98 20.04 204.53 

11/03197 9.40 28.35 18.95 204.35 

11124197 9.96 28.06 18.10 204.01 

12112197. 10.38 27.61 17.23 203.81 

12129197 9.75 27.60 17.85 204.28 

01112/98 8.60 27.60 19.00 205.14 

01/27198 6.03 27.22 21.19 207.14 

02110198 7.50 27.22 19.72 206.05 

02124/98 5.40 27.13 21.73 207.63 

03/12/98· 5.07 26.96 21.89 207.92 

03124/98 3.62 26.88 23.26 209.02 

04113198 3.57 26.85 23.28 209.06 

8198 2.41 24.81 22.40 210.45 

05115/98 1.88 24.71 22.83 210.87 

05121198 2.02 25.41 23.39 210.59 

06108198 3.96 27.08 23.12 208.72 

06122198 3.55 26.34 22.79 209.21 

07/06198 3.90 26.51 22.61 208.91 

I~"a_ 
4.37 28.27 23.90 208.10 

4.00 27.25 23.25 208.64 

08124/98 5.45 27.39 21.94 207.53 

09/08/98 7.90 27.85 19.95 205.59 

09114198 8.68 28.07 19.39 204.96 

09122198 9.35 28.23 18.88 204.42 

10105198 10.05 28.07 1802 203.94 

10119198 9.85 28.15 18.30 204.07 

11113198 10.22 27.62 17.40 203.93 

11123198 10.39 27.62 17.23 203.80 

12107198 11.05 27.67 16.62 203.30 

12121198 9.57 28.00 18.43 204.32 

0110519H 
9.63 27.93 18.30 204.29 

01118199 9.23 27.93 18.70 204.59 

7.37 27.60 20.23 206.05 

02108199 3.98 26.83 22.85 208.76 

02122199 4.97 26.99 22.02 207.99 

03108199 6.35 27.68 21.33 206.79iF 4.83 27.25 22.42 208.03 

04113199 5.59 27.68 22.09 207.35 

04126199 4.72 27.56 22.84 208.03 

05110199 3.90 27.30 23.40 208.70 

05124199 5.46 27.40 21.94. 207.52 

06107199 6.60 27.55 20.95 206.63 

06130199 7.60 27.55 19.95 205.89 

07111199 7.83 27.70 19.87 205.68 

07126199 9.42 27.79 18.37 204.48 

08109199 10.58 27.97 17.39 203.57 

08123199 11.54 28.11 16.57 202.82 ! 

09107199 12.38 28.12 15.74 202.20 

09127199 14.47 27.93 13.46 200.70 

1 14.42 28.02 13.60 200.71 

11108199 14.68 27.93 13.25 200.54 

11122199 14.38 27.65 13.27 200.84 

12107199 14.35 27.70 13.35 200.85 

Notes: \ 

PSH :; Phase separated hydrocarbons 
.J 

NO =Not delected NG c Not gauged 

Potentiometric surface elevation corrected to account tor speCific gravity (S.G.) of PSH (if any) using the rOll~ing fOrmula: 

Potentiometric Surface Elev<llioo "'" Top <lr,Casing Elevation· Dcplh to Waler + (SpecHit' Gravity of PSH ... PSH Thickness) 

O:\'MllIAM\REFINERY\OATA\OW$-PSHJ(!.S 
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OW-27 

WILLIAMS REFINING, L.L.C. 


543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 

. TDEC 10 NO. 9-791214 
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IT Corporation 
APPENDIX 0 A Member of The iT (;roup 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, l.l.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevation 218.70 PSH S.G. 0.7999 Measured (10/99) 

OW-36 Depth to Screen 23.00 

VVeU De....th 73.00 

Measurements in Feet 

Monitoring Depth to Depth to PSH Potentiometric 
Date Notes PSH Water Thickness Surface Elevation 

10121197 ND 15.48 ND 203.22 

11103/97 15.62 15.70 0.08 203.06 

11124/97 16.02 16.10 0.08 202.66 

12112197 NG NG NG 

12129/97 15.35 15.85 0.50 203.25 

01112198 13.91 14.39 0.48 204.69 

01127/98 11.42 11.92 0.50 207.18 

02/10/98 8.34 8.36 0.02 210.36 

02124/98 10.70 11.18 0.48 207.90 

03/12/98 10.83 11.33 0.50 207.77 

03124198 9.09 9.59 0.50 209.51 

04/13/98 9.46 9.56 0.10 209.22 

04/28/98 7.41 7.51 0.10 211.27 

05/15/98 NG NG NG 

05/21/98 NG NG NG 

06/08/98 10.51 10.90 0.39 208.11 

06122/98 9.07 9.52 0.45 209.54 

07/06/98 9.06 9.36 0.30 209.58 

07/23/98 NG NG NG 

08/11198 10.71 11.16 0.45 207.90 

08/24/98 NG NG NG 

09/08/98 14.46 14.99 0.53 204.13 

09/14/98 15.13 15.68 0.55 203.46 

09/22/98 15.69 16.25 0.56 202.90 

10105/98 16.23 16.71 0.48 202:37 

10/19/98 . 15.87 16.27 0.40 202.75 

11/13/98 13.36 13.70 0.34 205.27 

11123198 15.80 16.35 0.55 202.79 

12/07/98 16.45 17.01 0.56 202.14 

12/21198 15.03 15.61 0.58 203.55 

01/05/99 15.16 15.71 0.55 203.43 

01/18/99 14.42 15.02 0.60 204.16 

01125/99 12.12 12.72 0.60 206.46 

02/08/99 8.53 8.92 0.39 210.09 

02/22199 9.83 10.25 0.42 208.79 

03/08/99 11.28 11.71 0.43 207.33 

03/29/99 9.85 10.31 0.46 208.76 

04/13/99 11.00 11.50 0.50 207.60 

04/26/99 9.72 10.22 0.50 208.88 

05/10/99 8.82 9.30 0.48 209.78 

05/24/99 10.75 11.25 0.50 207.85 

06/07/99 11.79 12.33 0.54 206.80 

06130/99 8.15 8.93 0.78 210.39 

07/11199 12.88 13.48 0.60 205.70 

07/26/99 15.02 15.62 0.60 203.56 

08/09/99 15.88 16.50 0.62 202.70 

08/23/99 16.83 17.43 0.60 201.75 

09/07/99 17.59 18.24 0.65 200.98 

09/27/99 18.40 19.00 0.60 200.18 

10/26/99 19.18 19.35 0.17 199.49 

11108199 19.57 19.77 0.20 199.09 

11122199 19.22 19.50 0.28 199.42 

12107/99 19.15 19.73 0.58 199.43 

Notes: 

PSH = Phase separated hydrocarbons 

ND = N~t detected NG = Not gauged 

otentiometric surface elevation corrected to account for specific gravity (S,G.) of PSH (if any) using the following fonnula: 

POientiomemc Smface Ele\'ation c: Top of Casing Elevation - Depth to Water + (Specific Gravity ofPSl:I x. PSH Thickness) 

O:\W!llIAMlREFINERy\oATA\QINS·PSH.XlS 
, 





MONITORING DATA VS. TIME 
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WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TDEC 10 NO. 9-791214 
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IT Corporation 
APPENDIX 0 A Member of The IT Group 

HISTORICAL MONITORING DATA. 
WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

Well: Construction: 

Top of Casing Elevation 232.81 PSH S.G. 0.8713 Measured (10/99) 

OW-39 Depth to Screen 20.00 

Wen Depth 70.00 

Measurements in Feet 

Monitoring Depth to Depth to PSH Potentiometric 

Date Notes PSH Water Thickness Surface Elevation 

10121/97 36.33 40.33 4.00 195.97 

11/03/97 37.22 38.42 1.20 195.44 

11124197 37.05 38.73 1.68 195.54 

12/12197 36.93 38.63 1.70 195.66 

12/29/97 36.40 37.53 1.13 196.26 

01112/98 35.97 37.89 1.92 196.59 

01/27198 33.30 34.00 0.70 199.42 

02/10/98 33.83 33.92 0.09 198.97 

02/24/98 32.12 33.11 0.99 200.56 

03/12198 31.17 32.80 1.63 201.43 

03/24/98 29.43 31.63 2.20 203.10 

04/13/98 27.42 28.50 1.08 205.25 

04/28/98 NO 24.92 NO 207.89 

05/15/98 22.54 23.54 1.00 210.14 

05/21198 22.48 23.08 0.60 210.25 

06/08/98 24.90 41.80 16.90 205.73 

06/22/98 25.43 35.23 9.80 - 206.12 

07/06/98 25.28 27.15 1.87 207.29 

07/23/98 24.95 35.80 10.85 206.46 

08/11198 26.65 41.20 14.55 204.29 

08/24/98 28.13 45.61 17.48 202.43 

09/08/98 30.54 45.00 14.46 200.41 

09/14/98 31.68 44.32 12.64 199.50 

09/22/98 33.21 44.50 11.29 198.15 

10/05/98 35.32 36.42 1.10 197.35 

10/19/98 35.60 37.45 1.85 196.97 

11/13/98 36.09 37.08 0.99 196.59 

11/23/98 35.90 36.33 0.43 196.85 

12/07/98 36.41 37.10 0.69 196.31 

12121198 36.18 36.40 0.22 196.60 

01/05/99 36.18 37.40 1.22 196.47 

01118199 35.33 36.20 0.87 197.37 

01/25/99 33.99 34.30 0.31 198.78 

02/08/99 30.07 31.72 1.65 202.53 

02/22199 27.95 28.60 0.65 204.78 

03/08/99 27.75 33.27 5.52 204.35 

03/29/99 26.81 29.08 2.27 205.71 

04/13/99 27.38 41.90 14.52 203.56 

04/26/99 27.50 33.22 5.72 204.57 

05/10/99 27.05 31.02 3.97 205.25 

05/24/99 26.57 35.19 8.62 205.13 

06/07/99 27.72 35.52 7.80 204.09 

06/30/99 28.35 37.18 ·8.83 203.32 

07111/99 29.12 36.52 7.40 202.74 

07/26/99 30.62 36.92 6.30 201.38 

08/09/99 32.15 37.72 5.57 - ·199.94 

08/23/99 34.03 36.25 2.22 198.49 

09/07/99 35.82 37.05 1.23 196.83 

09/27/99 37.92 38.50 0.58 194.82 

10/26/99 39.45 40.15 0.70 193.27 

11/08/99 39.87 40.80 0.93 192.82 

11/22/99 40.52 40.94 0.42 192.24 

12/07/99 40.90 41.62 0.72 191.82 

Notes: 

PSH = Phase separaled·hydrocarbons 

ND = Not detected NG = Not gauged 

Potentiometric surface elevation corrected to account for specific gravity (S.G.) of PSH (if any) using the following forrriula: 

Potentiometric Surface Elev<l(ion =Top of Casing Elevalion • Deplh 10 Water + (SpecifIc GllIvily ofPSH x PSH Thickness) 

O;\VVlLUAM\REFINERY\OATA\OVVS·PSH,XlS 
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IT Corporation 
A Member of The IT Group 

IWell: Construction: 

RW·1 

Monitoring 

Date Notes 

10120197 

11103197 

11125197 

12112197 

01112198 

01127198 

02110198 

02124/98 

03112/98 

03/25/98 

04/13/98 

04/28/98 

05/15/98 

05122/98 

06/08/98 

I~
09/14/98 

09/22/98 

10/05/98 

10/19/98 

11/1 

11 

12/07/98 

12121/98 

01/05199 

01/18/99 

01125/99 

02108199 

02/22/99 

03/08/99 

03/29/99 

04/13/99 

~ 
05/1 

OS12 

06/0 

07/11/99 

07126/99 

08/09199 

08123/99 

09/07/99 

09/27/99 

Notes: 

PSH =, Phase separaled hydrocarbons 

NO = Not deleC1ed 

APPENDIX 0 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9·791214 

Top of Casing Elevalion 226.50 PSH S.G. 0.8468 Assumed, based on S.G. 

Deplh 10 Screen 27.00 of LNAPL measured in 

Well Deoth 73.00 OW·16 (10199) 

Measurements in Feet 

Depth to Depth to PSH 

~IPSH Water Thickness 

29.60 32.18 2.58 

29.77 31.76 1.99 196.43 

29.87 31.86 1.99 196.33 

29.97 31.94 1.97 196.23 

29.39 31.35 1.96 196.81 

29.03 30.95 192 197.18 

26.12 26.30 0.18 200.35 

35.47 35.63 0.16 191.Q1 

31.08 32.20 1.12 195.25 

29.62 32.08 2.46 196.50 

28.52 31.55 3.03 197.52 

28.13 29.85 1.72 198.11 

ND 23.87 ND 202.63 

22.82 28.00 5.18 202.89 

23.90 28.46 4.56 201.90 

29.78 30.82 1.04 196.56 

28.15 29.33 1.18 198.17 

27.24 28.78 1.54 199.02 

21.11 21.87 0.76 205.27 

22.47 23.41 0.94 203.89 

NG NG NG 

NO 33.37 NO 193.13 

34.73 35.15 0.42 191.71 

36.02 36.58 0.56 190.39 

37.20 37.65 0,45. 189.23 

36.32 36.77 0.45 190.11 

36.69 37.16 0.47 189.74 

36.04 36.52 0.48 190.39 

37.76 38.10 0.34 188.69 

29.45 29.63 0.18 197.02 

32.50 32.85 0.35 193.95 

30.54 30.98 0.44 195.89 

28.33 28.84 0.51 198.09 

22.26 22.64 0.38 204.18 

21.07 27.75 6.68 204.41 

24.95 25.70 0.75 201.44 

22.90 27.85 4.95 202.84 

NG NG NG 

'NO 26.57 ND 199.93 

ND 16.60 NO 209.90 

30.45 30.78 0.33 196.00 

32.00 32.15 0.15 194.48 

32.56 32.64 0.08 193.93 

31.95 32.32 0.37 194.49 

34.75 35.13 0.38 191.69 

27.80 28.05 0.25 198.66 

37.68 38.07 0.39 188.76 

39.47 39.84 0.37 186.97 

40.7B 40.82 0.04 185.71 

; 

NG ; Not gauged Nt =: Not sampled 

Pote:ntiom~ttic surface iiMeV3ti0!1 corrected to account for specific gravity (S_G:) of PSH (if any) u$lng the following formula: 

" 
Potentiometric Surface Elevation" Top orCuing Elevation - D~th to Water + (Sp~cific Gravil)' of PSH x PSH Thickness) 

O:\WlltlAM'lRE FINERV\OAfA \RW1·12.XlS 
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IT Corporation 
A Member of The IT Group 

Well: Construction: ' 

RW-3 

I 
Notes 

03124198 

04113198 

04128198 

05115198 

05121198 

06122198 

07106198 

07123198 

08111198 

08124198 

09108198 

09114198 

09122198 

10105198 

11123198 

01125199 

02108199 

02122199 

03108199 

03129199 

Notes: 
1 

PSH e PMse separated hydrocarbons 

N~ := No! detected NG Not gauged 

APPENDIX 0 
HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
IDEC 10 NO. 9-791214 

Top of Casing Elevation 232.29 PSH S,G, 0.8008 Assumed, based on S.G, 

Depth to Screen nol available of LNAPL measured in 

Well Depth not available RW-3(R) (10199) 

Measurements in Feet 

Depth to Depth to PSH Potentiometric 

PSH Water Thickness Surface Elevation 

NO 54.05 NO 178,24 

ND 57.25 NO 175,04 

42,25 42.75 0.50 189.94 

41.50 42.34 0,84 190,62 

39.94 40.77 0,83 192,18 

40.45 41.73 128 191,59 

37.54 38.67 1,13 194.52 

42,36 43,12 0,76 189,78 

46,30 47.84 1,54 185,68 

44,91 47.40 2.49 186,88 

43.15 47.15 4,00 188.34 

41,83 46,91 5.08 189.45 

35,73 36,92 1,19 196.32 

34,64 37,38 2,74 197,10 

35,04 37,30 2.26 196.BO 

33,55 36,98 3.43 198.06 

40.42 45,10 4,68 190,94 

37.85 39,85 2.00 194.04 

39,85 41,20 1.35 192,17 

42,10 46.28 4,18 189.36 

42,90 45,35 2.45 188,90 

45.87 47,92 2,05 186.01 

37,64 37,82 0,18 194.61 

52.30 52,60 0.30 17993 

39,80 40,18 0,38 192.41 

39,05 40.55 1.50 192,94 

43,05 43.10 0,05 189,23 

NO 43.05 NO 189,24 

41,50 41.65 0.15 190.76 

40.00 40.02 0.02 192.29 

44.30 44.98 0.68 187.85 

39.18 39.43 0.25 193.06 

39.95 40.20 0.25 192.29 

34:i3 34.60 0.47 198,07 

29.26 30,05 0.79 202.87 

30.95 31.95 1.00 201.14 

WELL CLOSED AND ABANDONED 

Potentiometric surface elevation corrected to account for specifiC gra'Jity (S,G,) of PSH (ir any) USing the fonowing formula: 

P<ltel'l(ioroelJic Surface: Elevation"" Top of Casing Elevation - Depth to Water + (Speciftc. Gravity of PSH :.: P$H Thickness) 

O:'WilL IAM'lREfINERY\DATA \RW'!.12XlS 
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IT Corporation 
A Member of The IT Group 

IWell: Construction: 

RW-3(R) 

Dat~ ~I Notes 

0121/97 

1/03/97 

11124197 

12112197 

12129/97 

01/12/98 

01127/98 

02110/98 

02/24/98 

03112/98 

03124198 

04/13198 

04/28198 

05115/98 

II 05121/98 

06108/98 

t= 06/22198 

07/06198 

07/23/98 

08/11/98 

08124/98 

09108198 

09114/98 

09122198 
. 10105198 

10/19/98 

11113198 

11/23198 '. 

12107/98 

12121198 

01105199 

01/18/99 

01125/99 

02108199 

02122199 

03108199 

03/29199 

04113199 

04126/99 

05110/99 

OS/24/99 

06/07199 

06130/99 

07111199 

07/26/99 

08/09/99 

08/23/99 

09/07199 

~ 
09/27/99 

PSH ::: Phase separated hydrocarbons 

NO =­ Not detected NG!:: Not gauged 

APPENDIXD 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEe ID NO. 9-791214 

Y. 

Top of Casing Elevation 227.13 PSHS.G. 0.8008 Measured 10199 

Depth to Screen 27.00 

Well Deoth 67.00 

Measurements in Feet 

Depth to Depth to PSH Potentiometric 

PSH Water Thickness Surface Elevat; 

WELiL'NOTINSTALLEO 

ND 30.85 ND 196.28 

32.70 32.78 0.08 194.41 

ND SO.11 ND 177.02 

31.35 31.42 0.07 195.77 

30.95 31.12 0.17 196.15 

ND 51.90 ND 175.23 

33.59 I 33.87 0.28 193.48 

33.55 .34.18 0.63 193.45 

38.88 39.65 0.77 188.10 

ND 44.41 ND 182.72 

38.62 38.97 0.35 188.44 

40.60 41.58 0.98 186.33 

42.71 43.51 0.80 184.26 

Po1enUometric surfac;e elevation corrected to accounlfor speCific gravi1y (~.G.) of PSH (if any) using the following fannula: 

Potentiometric Surface Elevation,: T ofCasin Elevation~D thtoWater-+ S ccificGrnvit ( p afPSH x PSH Thickness 
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IT Corporation 
A Member of The IT Group 

Well: Construction: 

RW-4 

I~. Notes 

I 11103/97 

l§it2l12197 

12129/97 

01/12/98 

01/27/98 

02110/98 

02124198 

03/12/9B 

i~
05/15/98 

05121/98 

06/08198 

~07123198 

08111198 

08124198 

09108198 ' 

09114198 

09122198 

10105198 

10/19198 

11113198 

f 1123198 

II 12107198 

12121198 

01105/99 

01118199 

01125199 

02108199 

02122199 

03108199 

03129199 

04113199 

04126/99 

05110199 

05124/99 

06107199 

06130199 

07111199 

07126/99 

08109199 

08123199 

09107199 

hydrocarbons 

NG:;:;: Not gauged 

APPENOIXD 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, LLC. , 
543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

TOEC 10 NO. 9-791214 

Top of Casing Elevation 219.69 PSHS.G. 0.7788 Assumed. based on S. G. 

Depth to Screen not available of lNAPl measured in 

Well DeDth not available 8-1 (10199) 

Measurements in Feet 

Oepth to PSH Potentiometric 

PSH Water ickness alion 
29.99 30.71 072 189.54 

30.90 32,16 1.26 188.51 

30.74 35.69 5.95 187.63 

28.90 29.31 OAl 190.70 

27.78 28.20 0,42 191.82 

26.96 27.30 0.34 192.65 

21.07 21.24 0,17 198,58 

26,45 27,30 0.85 193,05 

lB.39 22,54 4,15 200.38 

20,88 2823 7.35 197,18 

17,39 25.43 B.04 200,52 

1723 22.98 5.75 201,19 

12.24 15,1B 2,94 206.80 

11,36 15.84 4,48 207.34 

12,49 16,44 3,95 206.33 

19,60 25,70 6.10 198.74 

16.93 22,38 5,45 201.55 

16046 19.20 2.74 202,62 

18.94 24.09 5,15 199.61 

NG NG NG 

22.15 23.12 0,97 197,33 

26,37 27.94 1.57 192.97 

28,30 28,64 0,34 191,31 

28.80 29,35 0,55 190.77 

29,93 30,80 0,87 189,57 

29,44 30,49 1,05 190,02 

29.70 30.68 0.98 189,77 

28.73 29.60 0.87 190.77 

29,70 30.90 1.20 189,72 

27,60 28.02 0.42 192,00 

33,97 34.45 OA8 185.61 

26.68 27,28 0,60 192,88 

22,90 22,98 0.06 196.78 

15.85 16.04 0,19 203,80 

18,13 18.82 0,49 203,45 

18.23 19,66 1.43 201,14 

17,84 18.79 0.95 201.64 

19A1 21,45 2,04 199,83 

17,10 17,55 0,45 2Q2.49 

17,94 19.67 1.73 201.37 

20.03 21,92 1,89 199.24 

21,48 22.95 1.47 197,88 

23,43 24.05 0,62 196,12 

20.57 21.10 0.53 199,00 

2388 24,20 0.52 195,89 

24.88 25,53 0,85 194.87 

26,15 26,97 0,82 193,36 

29.65 30,55 0,90 189,84 

31,90 33,00 1,10 187,55 

ace elevation correded to account for specific gravity ($,G.) of PSH (ir any) using the following formula: 

Poteflli!)mc~c Surfacc·Eh:vatiOll"'" Top of Casing Elevation;.. Deplh to Waler + (SPecific GI'3\'ity OfP$H ;; PSH Thickness) 

O:'?MtL/AMl.REFINERYIDATAiRW1.12,Xl,S 
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IT Corporation 
A Member ofThe IT Group 

Well: Construction: 

RW·5 

Monitoring 

Date Notes 

10120197 

11103197 

11/25197 

12112197 

1:2129197 

01112198 

01127198 

02110198 

!~
05122198 

06108198 

06122198 

07/06198 

07/23198 

08/11198 

09108/98 

09114198 

09122/98 

10/05/98 

10119198 

11113198 

11123198 

12107198 

12121198 

03/08199 

03129199 

04113199 . 

04126199 

Notes: 

PSH:= Phase separated hydrocarbt>ns 

NO Not detected NG :: Not gauged 

APPENDIX 0 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

, 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9-791214 

Top of Casing Elevation 22U4 PSHS,G, 0,7788 Assumed, based on S.G. 

Oepth to Screen 28,00 of LNAPL measured in 

WeliOepth 58,00 B·l (10199) 

Measurements In Feet 

Oepth to Depth to PSH Potentiometric 

PSH, Water Thickness 

35.91 37,55 1.64 184J17 

NO 35,00 NO 186,14 

NO 34.69 NO 186,45 

NO 3456 ND 186.58 

NO 34.01 NO 187,13 

NO 32,32 NO 188.82 

ND 26.33 NO 194,81 

NO 26,63 NO 194,51 

NO 21.05 NO 200,09 

22.58 23,74 1.16 198,30 

20.05 2123 U8 200,83 

NO 19,40 NO 20U4 

NO 13.84 NO 207,30 

NO 12,81 NO 208,33 

14,93 15,08 0.15 206.18 

NO 22.05 NO 199,09 

NO 18,36 NO 202.78 

NO 17,99 NO 203,15 

21,70 2Ul4 0,14 199.41 

NO 2328 NO 197.86 

NG NG NG 

NO 28.60 NO 192.54 

NO 29,43 NO 191,71 

NO 28,26 NO 192.88 

NO 2R80 NO 192,34 

NO 30,72 NO 190,42 

NO 30.32 NO 190,82 

NO 28,72 NO 192,42 

3U8 3L28 0,10 ' 189.94 

NO 2n3 NO 193,41 

NO 29,02 NO 192,12 

NO 25,70 NO 195,44 

NO 21,44 NO 199,70 

NO 14,06 NO 207,08 

NO 16,89 NO 204,25 

20,02 20,05 0,03 201.11 

NO 17,99 NO 203,15 

NO 21,56 NO 199,58 

NO 17,90 NO 203,24 

NO 16,60 NO 204,54 

NO 21,57 NO 199,57 

NO 22,88 NO 198.26 

24.91 24.93 0,02 196,23 

NO 23.75 NO 197.39 

NO 27,66 NO 193.48 

NO 27.10 NO 194,04 

ND 29.24 NO 191,90 

NO 30.76 NO 190,38 

NO 30.65 ND 190.49 

Potentiometric surface eLevation corrected to accounl tor specific grsWy (S,G,) of PSH (if any) using the follOWing formula: 

Potentiometric Surface El~Ollion'" Top ofC:lslng Elevalion· Depth to Waler + (Specific Gnwhy ofPSH '( PSl1 ThicMess} ( 

O:\IJJILlIAM\R:EFlfllERY\OATAVlWl-l2.x\.S 
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MONITORING DATA VS. TIME 
RW-5 

WILLIAMS REFINING, L.L.C. 
543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 

TDEC ID NO. 9-791214 
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• Potentiometric Surface Elevation - - Screen Elevation Bottom of Well -e-- PSH Thickness 





IT Corporation 
A Member of The IT Group 

Well: Construction: 

RW-6 

Monitoring 

Date Notes 

10120197 

11103197 

11125197 

12112197 

12129197 

01112198 

01127198 

02110198 

02124198 

03/12198 

03125198 

04113198 

04128198 

it=°"'~05122/98 

06108198 

06122/98 

07106/98 

~ 
07123198 

08111196 

08124/98 

09108198 

09114198 

09122198 

10105198 

10119198 

11113198 

11123198 

II 12/07/98 

I 12121198 

01105199 

01118199 

I 01125199 

02/08199 

02122199 

03108/99 

03129199 

04/13199 

04126199 

05110199 

05124/99 

06107/99 _ 

06/30199 

07111199 

07126199 

08109199 

08123199 

09107199 

09127199 
NoteS; 

s 

NG = Nol gauged 

APPENDIX 0 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9·791214 

Top of Casing Elevation 219.62 PSHS.G. 0.7788 Assumed, based on S.G. 

Depth 10 Screen 25.10 of LNAPL measured in 

WeliOeplh 70.00 8-1 (10199) 

Measurements in Feet 

I Depth to Depth to PSH Potentiometric 

PSH Water Thickness Surface Elevation 

35.02 35.36 0.34 184.52 

33.71 33.89 0.18 185.87 

32.31 32.59 0.26 167.25 

29.33 29.47 0.14 190.26 

28.63 28.78 0.15 190.96 

27.56 27.60 0.04 19205 

NO 22.33 ND 197.29 

15.84 17.00 1.16 203.52 

27.41 27.43 0.02 192.21 

26.39 26.49 0.10 193.21 

24.45 24.55 0.10 195.15 

ND 20.93 ND 198.69 

17.25 17.30 0.05 I 202.36 

NO 16.75 ND 202.87 

19.53 19.68 0.15 200.06 

29.13 29.18 0.05 190.48 

26.20 26.40 0.20 193.38 

NO 24.95 NO 194.67 

25.27 25.50 0.23 194.30 

27.50 27.70 0.20 192.06 

NG NG NG 

30.68 \ • 31.00 0.32 188.87 

33.51 33.73 0.22 186.06 

35.64 36.10 0.26 183.72 

38.22 38.25 0.03 181.39 

39.97 40.22 0.25 179.59 

42.33 42.68 0.35 177.21 

38.92 39.19 0.27 180.64 

34.95 35.90 0.95 184.46 

28.24 28.77 0.53 191.26 

34.18 34.82 0.64 185.30 

28.08 28.73 0.65 191.40 

NO 25.27 NO 194.35 

17.64 18.10 0.46 201.88 

ND 19.44 NO 200.18 

21.20 21.64 0.44 198.32 

ND 18.30 NO 201.32 

24.95 25.45 0.50 194.56 

ND 22.98 NO 196.64 

25.10 25.69 0.59 194.39' 

NO 18.33 NO 201.29 

19.73 19.77 0.04 ·199.88 

ND 21.77 NO 197.65 

21.05 21.07 0.02 198.57 

23.72 24.02 0.30 195.83 

24.85 24.88 0.03 194.76 

26.77 26.97 0.20 192.81 

40.46 40.77 0.31 179.09 

43.25 43.26 0.01 176.37 

otentiometric surface elevation corrected 10 account for specmc gravity (S.G,) of PSH (if any) using the follOWing formula: 

Potentiometric Surface Elcvalmtl • Top of Casing Elevation ~ Oepth ((I Water + (Specific Gr.l'vil)' of PSH -'" PSH Thickness) 

II 

I 

I 

II 





MONITORING DATA VS. TIME 

RW-6 


WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TOEC 10 NO. 9-791214 
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IT COJ"POJ"SilOD 
A Member' of The IT Group 

IWell: Construction: 

RW-8 

Monitoring 

Date Notes 

10120197 ,.I 

11/03197 

11/25/97 

12/12/97 

12/29/97 

01/12/98 

01127198 

02110198 

02124/98 

03112/98 

03/25198 

04113198 

04/28/98 

10/05/98 

10/19/98 

11/13/98 

11/23/98 

12107/98 

12/21/98 

01/05/99 

01/18/99 

01/25/99 

02108/99 

02122199 

03/08/99 

I~
04113/99 

04/26/99 

05/10/99 

05/24/99 

06/30/99 

07111/99 

07/26199 

NG := Not gauged 

APPENDIX 0 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9·791214 

Top of Casing Elevaiion 217,60 PSHS,G, 0,8265 Measured 10/99 

Depth to Screen 2,50 

WeliOepth 45.00 

Measurements In Feet 

Depth to Depth to PSH 

PSH Water 

NO 41,50 NO 

19,73 20,05 0,32 197.81 

20.11 20.54 0,43 197.42 

26,18 26,53 0,35 191.36 

25,80 28.40 • 2,60 191.35 

15,80 19.28 3,48 201.20 

12.75 16,31 3,56 204.23 
15,84 17,00 1.16 201.56 

21,67 23.86 2.19 195,55 

29.70 32,70 3,00 187,38 

30,15 33.80 3,65 166.82 

18,61 21.65 3.04 198.46 

14.64 23.55 8,91 201,41 

15.55 20.50 ' 4,95 201.19 

16.70 22.00 5,30 199,98 

21.42 22,02 0,60 196,08 

19,40 21,98 2.58 197,75 

19.55 22,95 3.40 197:46 

19.82 22,85 3,03 19725 

19,54 22.40 2,86 197,56 

NG NG NG 

24,67 24,97 0,30 192,88 

25,18 25.48 0,30 192,37 

25.28 25.44 , 0,16 192,29 

25,65 25,72 0,07 191,94 

24,10 24,15 0,05 193.49 

23,10 23,13 0,03 194.49 

17,66 17,81 0,15 199.91 

20,55 22,02 1,47 196,79 

15,60 21.15 5.55 201.04 

21.44 21.80 0,36 196,10 

NO 22.28 NO 195,32 

15,80 16.26 0,46 201,72 

11,88 12,38 O,SO 205,63 

12.08 18,69 6,61 204,37 

13,74 13,85 0.11 203.84 

9.32 13.96 4.64 207,47 

13,05 16.05 3.00 204.03 

11.72 11.90 0.18 205.85 

20,28 21.20 0,92 197.16 

21.93 r 22.87 0,94 195.51 

19.66 21,38 1.70 197.63 

23.75 24.70 ,0.95 193.69 

22.34 22.51 0.17 195.23 

24.90 30,17 5.27 191,79 

18.05 22.98 .4,93 198.69 

20.78 22,20 1.42 196,57 

26.50 28,12 1,62 190,82 

22.50 23.00 0.50 195.01 

I' 
; surface elevation corrected to accounl for specific gravity (S.G.) of PSH {if any) using the fonowing formula: 

Potendometric Surface Ele-."tion'" Top ofC.,sing Ela'ation - OepUlIO Water'" (Specifi<; Gravir)' of PSH ;( PSH Thickness) 
o :\W!LUAM\REr:INERYI.OATA\RWt·12.XlS 
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MONITORING DATA VS. TIME 

.RW-a 


WILLIAMS REFINING, LL.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TDEC 10 NO. 9-791214 
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IT Corporation 
A Member of The IT Group 

APPENDIXD 


HISTORICAL MONITORING DATA 


WILLIAMS REFINING, L.L.C. 


543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

TDEC ID NO. 9-791214 


Well: Construction; 

Top of Casing Elevation 239.70 PSHS.G. 0.80 Assumed, LNAPL S.G. not 

RW-l0 Depth 10 Screen not available measu"red in area 

Well Depth nol available 

Measurements in Feet 

, Monitoring Depth to Depth to PSH Potentiometric 

WaterPSH Thickness Surface Elevation , ~D~a~te~====~~~N~o~re~s~=+~====~~~======~======~~~=====+__~==~~~~====-9__~~~~~~~~~ 
1~~10~~~W~9~7____~________+-______________-+________________+-________________t-______________~i 
1111/03/97 

NO 50.46 ND11~5197 189.24 

50.80 51.4812112197 0.68 188.76 

51.9350.8712129/97 1.06 188.62 = 

NGNG NG 

45.45 45.68 0.23 194.20 

53.4502/1W98 52.72 0.73 186.83 

50.2849.02 1.2602124/98 190.43 

49.4003112198 48.08 1.32 191.36 

40.1638.5803125198 1.58 200.80 

37.25 37.3004113198 0.05 202.44 

37.58 38.38 0.80 201.9604/28/98 

29.7828.97 0.8105/15198 210.57 

35.3734.40 0.97 205.11 

06108198 

05~2I98 

38.9337.65 U8 201.79 

06122198 43.0541.70 1.35 197.73 

33.81 35.18 1.37 205.6207/06198 

41.2741.25 0.02 198.45 

08111198 

07~3/96 

47.3747.25 0.12 192.43 

NG NG NG08/24198 

51.20 51.36 0.1609/08198 188.47 

52.75 52.85 0.10 186.9309114198 

48.81 ND09122198 ND 190.89 

49.6649.60 0.06 190.09IF1W05/98 
NO 49.0510119198 NO 190.65 

11113/96 53.9453.90 0.04 185.79 

11123198 54.8553.93 0.92 I 185.59 

12107198 55.8355.65 0.18 184.01 

49.25 0.46 190.82 

01105199 

48.7912121198 

55.21 56.02 0.81 184.33 

01118199 48.38 48.67 0.29 191.26 

46.6546.35 0.30 193.29 

02108199 

01/25199 

40.9740.42 0.55 199.17 

41.00 0.5740.43 199.1602122199 

44.1043.50 0.60 196.08 

42.4541.79 0.6603/29199 197.78 

46.1045.26 0.84 194.2704113/99 

45.11 0.8744.24 195.2904/26/99 

0.1143.24 43.35 196.4405/10/99 

1.2544.60 45.85 194.8505~4/99 

43.6043.43 0.17 196.24, 06107/99 

48.7948.51 0.2606130/99 191.13 

48.7048.44 0.26 191.2107111/99 

51.33 51.67 0.34 168.30 

08/09199 

07126/99 

46.1345.95 0.18 193.71 

08123199 56.95 0.2556.70 182.95 

50.14 NO .189.5609/07/99 NO 
52.39 I 0.0152,3809/27/99 187.32 

= Phase separated hydrocarbons 

= Not detected NG = Not gauged 

Potentiometric surface elevatjon corrected to account for specirlc gravity (S.G.} of PSH (if any) using the fOllowing formula: 

PolentiomeU1< Surface Elevation"" Top of ~sing Elevation ~ Depth 10 Water + (Specific Grn\,ity ofPSH x PSH Thickness) 

O:\W!lUAMlREFiNEf{Y\OATA\RWl·12"XLS 
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MONITORING OATA VS. TIME 
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WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TOEC 10 NO. 9-791214 
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IT Corporation 
A Member of The IT Group 

APPENDIX D 

HISTORICAL MONITORING DATA 
WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 
TDEC 10 NO. 9·791214 

IWell: 

RW-12 

Construction: 

Top of Casing Elevation 219.16 

Depth to Screen 3.00 

Well Depth 61.00 

PSHS.G. 0.7420 Assumed, based on S.G. 

of LNAPL measured in 

OW-27 (i0/99) 

ring 

Noles 

Measurements in Feet 

Depth to Depth to 

PSH Water 

PSH Potentiometric 

Surface ElevationDate 

10/20/97 

11/03/97 

!$ 
01/27/98 

02/10/98 14.97 15.05 0.08 204.17 

09/22/98 ND 35.60 ND 183.56 

01/25/99 12.65 12.90 0.25 206.45 

02108199 9.60 9.99 0.39 209.46 

02122199 10.60 10.98 0.38 208.46 

03/08199 37.48 38.34 0.86 181.46 

03129199 ND 36.25 ND 182.91 

34.60 35.75 1.15 184.26 

04/26199 ND 33.75 ND 185.41 

. .05110199I~ 35.45 36.44 0.99 183.45 

: 05/24199 34.15 35.05 0.90 184.78 

I~ 06107199 35.83 35.93 0.10 183.30 

06130199 36.00 36.50 0.50 183.03 

07111199 34.35 35.05 0.70 184.63 

07126199 14.52 14.82 0.30 204.58 

08109199 ND 34.65 ND 184.51 

06/23199 ND 34.70 ND 184.46 

09/07199 ND 34.70 ND 184.46 

.09/27/99 ND 34.16 ND 185.00 

hydrocarbOns 

deteded NG ~ Not gauged 

rnetric surface elevation corrected to account for specific gravity (S.G.) of PSH ~r any) USing the following fannula: 

Po!enliornetric Surface Elev:uion .. Top of Casing Elevation ~ Depth to Water + (Specific Gravity (if PSH x PSH Thicimess) 

O;\WlllWA\REFINERY\OATA\RW;~12.xlS 
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MONITORING DATA VS. TIME 
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WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TOEC 10 NO. 9-791214 
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IT Corporation 
A Member of The IT Group 

ell: 

MW-1 

Construction: 

APPENDIX E 
HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 
543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

TOEC 10 NO. 9-791214 

Top of Casing Elevation 224.35 PSHS.G. 0.80 

Oepth (0 Screen no1 available 

WeliOepth not avai~ble 

Assumed 

Measurements in Feet Concentration listed in 
Potentiometric 

Depth to Depth to PSH Surface Benzene 
PSH Water Thickness Elevation 

NO 26.30 NO 198.05 ND 
NO NO 190.17 ND 
NO NO 202.43 

ND NO 

NO 

NO 34.32 

NO 27.43 

NO NG 

NO 33.90 

NO 20.33 

26.05 NO 

NO 36.71 NO 

m 

ND 
ND 
ND 
ND 
ND 

0.17 

ND 

DRQIEPH 

Noles: 


PSH =Phase separated h)'drocarbol1s 


NO = Not detected NA = Not analyzed NG =. Not gauged NS :I' Not sampled 


Potentiometric surface elevation corrected to account for specifIC gravity (S.G.) of PSH (if any) using the following formula: 


Potentiometric Sntface Elevation = Top of Casing Elevation ~ Depth to Witter + (Specific Gravity of PSH Ii PSH Thickness) 

t] Lab()tatory hoJding time o:ceeded for BTEX w tuampled on 3/4/98 

2) Sample aliquots ((ir EPH analysis compromised at lab· re·sampled for EPH analysis on JO/13/99 

O:\VIIILllAM\R£FINERY\OATA\SAMPWELLXlS 
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MONITORING DATA VS. TIME 

MW-1 


WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TDEC 10 NO. 9-791214 
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IT CorporatioD . 
A Member of The IT Croup 

QW.f5 

Monitoring 

Date 

07/29195 

10/25195 

04/02196 

Con$truetion~ 

f Top of casing Elevation 

Deplh ta Screen 

WeliOeplh 

Note Depth to 

PSH 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

hydrocarbons 

NA ;; Not analyzed 

APPENDIX E 
HISTORICAL MONITORING DATA 

WILUAMS REFINING, LLC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

IDEC 10 NO. 9-791214 

227.17 

25.00 

45.00 

Measurements in Feet 

Depth to PSH 

Water Thickness 

28.52 NO 

33.38 NO 

22.52 NO 

31.70 ND 

2.37 ND 

31.45 

26.61 

NG 

PSH S.G. 

Potentiometric 

Surface 

Elevation 

199.25 

194.39 

20525 

196.07 

0.80 

Benzene 

ND 

ND 

ND 

ND 

NG • Not gauged NS "" Not sampled 

elevation. corrected (0 account for specific gra\ri1y (5. G.) of PSH Of any) using the following formula: 

POlentiomelric Surface Elevation ... TOp of Ca$lng Elev:rt.lon - Depth to Water ... (Speel(j~ Grnvity f.)fPSH :'>. PSH Thicknt:ss) 

Laboratory hoJding time exceeded for BTEX - resampled on 3/4/98 

] Sample aliquot! for EPH analysis compromised at lab - rc:~samplcd for E;PH analysis on IOli 3/99 

O:\WlLLIAM\REFINERy\oATA\SAMPWE"LLXLS 
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IT Corporation 
A Member of The IT Group 

APPENDIX E 
HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.e. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

TIlEe ID NO. 9·791214 

Well: 

OW-15 

Construction: 

Top of Casing Elevation 224.11 

Depth to Screen 15.00 

Well Depth 55.00 

PSH S.G, 0.80 Assumed 

Monitoring 

Date 

Note 

Measurements in Feet Concentration listed in 

mg/L(ppm) 

Depth to 

PSH 

Depth to 

Water 

PSH 

Thickness 

Potentiometric 

Surface 

Elevation 

Benzene GRO DRO/EPH, 

07130/95 ND 20.88 NO 203.23 0.007 0.08 ND 

10/25/95 ND 25.11 ND 199.00 ND 3.0 ND 

04/02/96 NO 22.98 ND 201.13 ND ND ND 

09/25/96 ND 23.59 ND 200.52 ND ND 0.17 

04/01/97 NO 12.79 NO 211.32 ND ND ND 

10/01/97 

02/12/98 1 

NO 

ND 

21.77 

22.00 

NO 

NO 

202.34 

202.11 

ND ND 

ND 

ND 

0.13 

03/04/98 

09/24/98 

ND 

ND 

NG 
20.89 

ND 

NO 203.22 

ND 

ND ND 

~1ffiA~r[i%f[§~fi~t3S~T~ 
ND 

03130i99 NO 17.80 ND 200.31 ND ND 0.1 

06/30/99 

09/27/99 

NO 

NO 

19.39 

24.55 

NO 

NO 

204.72 

199.56 0.0038 ND 0.19 

1:~~S~NPhase soparaled hydrocarbons 

=Not detected NA = Not analyzed NG = Not gauged NS = Not sampled 

potentiometric surface elevation corrected to account for specific gravity (S.G.) of PSH (If any) using the following formula: 

Potentiometric Surface Elevation"" Top of Casing Elevation - Depth to Water ~ (Specific a"ravity ofPSH x PSH Thickness) 

1] Laboratory holding time e."ceede~ for BTEX - resampled on 3/4/98 

2) Sample aliquots for EPH analysis compromised at Jab ­ re-sampled for EPH ana1ysis on 10/13199 

O:\lNIlUAM'REFINERY'lIATA\sAMPv\o£ll.xlS 
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IT Corporation 
A Memher of The IT Group. 

OW-26 

APPENDIXE 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.LC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNES5E5S 

TOEC 10 NO. 9·791214 

217.48 

10.00 

PSHS.G. 

Polentiomelric 

0.80 Assumed 

in 

DRO/EPH 

NA = Not analyzed NG = Net gauged N5 ::!; Not sampled 

iiPc)ten,tiorne1lic surface efevalion corrected to account for specific gravity (S.G.) of PSH (If any) usIng the following formula: 

pot(ntiomelric Surface Elevation"'" Top oreasing Elevation ~ Depth 10 Water + (Specific Gravity (lfPSH x PSH Thickness) 

Laboratory holding time e:~ceeded (or BTEX ~ resampled on 3/4198 

Sample aliquolS for EPH Olnalysis compromised at lab· feosampled tor EPH analysis on 101 (3199 





MONITORING DATA VS. TIME 
OW-26 

WILLIAMS REFINING, L.L.C. 
543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 

TOEC 10 NO. 9-791214 

3.0 

. ~ ...~ ....1 ........ J '" .. 

. ."' .............. .. 2.5 

.. r ......... ('" ....... "," .................. __ ...... - " ..... .. ... .... t'" ... '" "" -," ...... -. ......... ., - ....... T "'.. ... l" ........ r ........ J­ ",,"­...... 

...... #.. .. ..............1 .................... .. ..................... '...... .. .., ......... ~- ............... " ............... "' ...................... 2.0 

t........ __ .... 
• 

l J 1 ttl'......................................................................... 
• J 1 f 1 " 

l 'J J l 1 J.. ................................................................ .. 
I J J • , • 

c 
o 

:;::; 

........ r .... t" .. ~ .. "f" ................. "\ .. - .... '\: ......... 't .... '" ... ,. ........ r .­ .... -1"" .................. "," ...... ""t ........ '\: ...... .. 

" 

.. .... f' ........ ,......... 1.5 ~-c 
::J 
0, 

~ E-c:: 
o 

"'l .......... , ..... ................. ,.. '". . .................. , 1.0 
(,) 

.. "'1'" ....... '" I"' .................... , ......... "'," ....... , .... ... ;;..~ 

i:!::""3 
0.5 9 ~ 

~ ~ 
...... .. \. ........ 1.......... .I ......... t ..........J ........ ~ ..... -j- ... -I ~-ci 

~~ 
LO 
0) 

I 
C 
::J..., 

LO 
0) 

6­
Q) 
(f) 

LO 

~ 
Q) 

o 

<0 
0) 

.!. 
C1l 
~ 

(0 
0) 

t> o 

t­
0) 

I 
C 
C1l..., 

t­
0) 

.!. 
0. « 

t­
0) 

I 

S..., 
t­
0) 

I 

t5 
0 

eo 
0) 

I 
c 
C1l..., 

eo 
0) 

.!. 
0. « 

eo 
0) 

I 

S..., 
eo 
0) 
..1 
t) 

0 

0) 
0) 

I 
c 
C1l..., 

0) 
0) 

.!. 
0. « 

0) 
0) 

I 

S,..., 
0) 
0) 

I 

U 
0 

C) 
C> 

I 
c: 
(lJ
-) 

0.0 
''"3 " \") .... 
a e

.§ iii 

Date 

... Potentiometric Surface Elevation - - Screen Elevation Bottom of Well -.-Benzene _._Tot"!l TPH 





IT Corporation 
A Member of The IT Group 

APPENOIXE 
HISTORICAL MONITORING DATA 

WILLIAMS REFINING, LLC. 


543 WEST MAllORY AVENUE, MEMPH!S, TENNESSESS 


TOEC 10 NO. '·791214 


Top of Casing Elevation 231.06 PSH S.G .. 0.80 Assumed 

OW-29 Depth to Screen 20.00 

NG =Not gauged NS ::; Not sampled 

elevation corrected to account for specific gravity (8. G.) of PSH (if any) using the following formula; 

Potentiometric Surface Elevation "" Top of Casing Elevation ¥ Depth \0 Water + (Specific Gravity of PSH ~ PSH Thiekne«) 

Laboratory holding time e,'<ceed'ed fOT S'IeX • resampJed on 3/4/98 

Sample aliquets for EPH analysis compromised allah - re-sampJed fO'r £PH analysis on 10113199 

OW-29 was abandoned prior to gauging ~ sampling - Daill. presented is from OW~29fRl. which was in:s1allcd adjacent ttl OW-29 

O:'IWILtIAMIREF1NERY\OAiA\SAMPllVEtl,XLS 
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MONITORING DATA VS. TIME 
OW·29 


WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TDEC 10 NO. 9-791214 
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HISTORICAL MONITORING DATA 


WILLIAMS REFINING, LLC. 


543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 


TOEC 10 NO, 9-791214 

( 

235.28 PSHS.G. 0.80 Assumed 

OW-30 20.00 

70.00 

In 

=Phase separaled hydrocarbons 

NA:=: Not analyzed NO = Not gauged NS = Not sampled 

iiPcrtenliornetlic surlace elevation corrected to account for specmc gravily (5,0.) of PSH Of any) using the following formula; 

Potentiometric Surface ElelJation "" Top of Casing Elevation ~ Oepth 10 Water +- (Specific Gravity of PSH x PSH Thi~s) 

Sample aliquots fOT £PH analy~i& compromised at lab ~ re;-sampJed for EI'H anaJysis on W/13199 , 

j 
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MONITORING DATA VS.TIME 
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WILLIAMS REFINING, L.L.C. 
543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 
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IT Corporation 
A Member of The IT Group 

onstruct on: 

Top of Casing Elevation 228.04 
 PSHS.G. 0.80 Assumed 
Oepth to Screen 2&.00 

75.00 

Phase separated hydrocarbons 

NG =Not gauged NS =Not sampled 


oteotiometrlc surface elevation corrected to account for speclfic gravity (S.G.) of PSH flf any) using the fo1lowing formula: 


Potentiometric Surface Elevation"" Top ofCaSing Elevation - Depth to Water +(Specific Gravity of PSH x PSH Thi.ckness) 


1J Sample aliquots for EPH analyst5 compromised at Jab - re-sampled for EPH analysis on 10113199 


Well Depth 

PSH 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

Potentiometric 
Surface 

Elevation 

43.10 ND 184.94 

28.60 ND 199.44 

41.49 ND 186.55 

15.05 NO 212.99 

44.39 NO 183.65 

34.77 NO 193.27 

184.04 

Benzene 

2.21 

16M 

3.55 

19.9 

DR01EPH 

O;\wUJAM1REF1NERY\DATA\SAMPMlLXLS 

APPENDIXE 

HISTOR1CAL MONITORING DATA 


WILLIAMS REFINING, I-L.C. 


543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 


TDEC 10 NO. 9-791214 






IT Corporation 
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IT Corporation 
A Member of The IT Croup 

Well: Construction: 

Top of Casing Elevation 

OW-32 Deplh to Screen 

Well Deplh 

Monitoring Note Depth to 

Date PSH 

07128/95 NO 

10/25/95 NO 

04/02/96 NO 

09/25/96 NO 

04/01197 NO 

10101/97 NO 

02/12/98 1 33.36 

03/04/98 NO 

09/23/98 NO 

03/30/99 NO 

06/30/99 NO 

09/27/99 2 NO 

APPENDIX E 
HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

"TOEC 10 NO. 9-791214 

226.74 PSH S.G. 

20.00 

70.00 

Measurements in Feet 

Potentiometric 

Depth to PSH Surface 

Water Thickness Elevation 

29.09 NO 197.65 

41.47 NO 185.27 

27.42 NO 199.32 

39.64 NO 187.10 

13.44 NO 213.30 

43.04 NO 183.70 

33.37 0.01 193.38 

NG NO 12'1::"':" 

42.30 ND 184.44 

27.73 NO 199.01 

32.83 NO 193.91 

46.49 NO 180.25 

0.80 Assumed 

Concentration listed in 

mg/L(ppm) 

Benzene GRO DRO/EPH 

ND ND ND 

ND 3.1 ND 

ND ND ND 

ND ND 0.14 

ND ND ND 

ND ND ND 

ND 0.20 

ND 

ND ND ND 

ND 0.11 0.29 

$UW.{!~'\Qf;21~~~ttK 
ND ND 0.34 

11~~:S~NPhase separated hydrocarbons 
Not detected NA =Not analyzed NG =Not gauged NS = Not sampled 

Potentiometric surface elevation corrected 10 account for specific gravily (S.G.) of PSH (if any) using the following formula: 

Potenliomelric Surface Elevat~on .,. Top of Casing Elevation - Depth to Water + (Specific Gravity ofPSH x PSH Thickness) 

1) Labornlory holding time t...... ceeded for BTEX - resampled on 3/4198 

) Sample aliquols for EPH analysis compromised al lab - re-sampled for EPH analysis on 10/13/99 

O:\VoI1LLIAMIREFINERYlDATA\sAMPWELL.XLS 
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IT Corporation 
A Member of The IT Group 

APPENDIX E 

HISTORICAL MONITORING VATA 

WI~LlAMS REFINING, L.L.C. 

543 WEST MA~~ORY AVENUE, MEMPHIS, TENNESSESS 

OW-34 

TOEC 10 NO. 9.791214 

ASs.umed 

Phase separaled hydrocarbons 

Not detected NA: Not analyzed NG :1( Not gauged NS = Not samp~ 

,lp"tenUonnet<lcsurface etevation correded '0 account for specific grawy (S.G.) of ?SH (if any) using the fl1nowing formula: 

Potentiometric Sudace Elevation "" TOp of Casing Elevation ~ Depth to Water + (Specific Gravity ofPSH x PSH Thickness) 

Labonnory holding lime exceeded for B'JE{ - rcsampled on 3/4198 

$<mlp!c: sliquolSfor EPH analysis compromised at lab - re-sampled f()r BPH analysis 01'\ 10lI3ffl9 

OW-34 was abondoned prior to gauging and sampling - Data presented is from OW~34fRJ. whieh was instaUed adjacent to OW~34 
O;\WIl.lI.AM'REFlNERy\oATA\SAMPWELLXLS 
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WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TOEC 10 NO. 9-791214 
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IT Corporation 
A Member of The IT Group 

NO 


09/27/99 2 NO 18.18 

06130/99 NO 12.35 

NO 198.14 

Well; Construction! 
Top of Casing Elevation 

OW-38 

NO NO 200.62 

NO NO 213.76 

NO NO 195.15 

NO 11.65 NO 204.67 

NO NG NO 

NO 15.64 NO 200.68 
03130/99 NO 8.47 NO 207.85 

,Noles; 

PSH :: Phase separated hydrocarbons 


NO" No! detected NA = Not anatyzed NG Notgaugerl NS e Not sampled 


Potentiometric surface elevation corrected 10 account for specific gravity (8.0,) of PSH (If sny) using the fcHewlng formula: 


Potentiometric Surface Elevation =- Top of Casing Elevation * Depth to Water + (SpecUic Gravity of PSH x PSH Thickness) 

1] Labor-lInry 'holding lime exceeded for BTEX - resampled on 3/4/98 

] Sample aliquots for EPH analysis cotnl®mised at lab - re~samJlled for EPH analysis on jOlll199 

APPENDIX E 

HISTORICAL MONITORING DATA 


WILLIAMS REFINING, L.L.C. 


543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 


mEC 10 NO. 9·791214 


0.80 Assumed 

Concentration listed in 
mglL ppm) 

Benzene GRO DROIEPH 

ND ND 2.47 

ND LI ND 

ND ND ND 

ND 0.2 0.9 

ND 0.102 ND 

ND 0.28 0.493 

0.12 3.01 





MONITORING DATA VS. TIME 

OW-3S 


WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSEE 


TOEC 10 NO. 9-791214 
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A Member of The IT Group 

·APPENDIX E 

HISTORICAL MONITORING DATA 

WILLIAMS REFINING, L.L.C. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

TDEC ID NO. 9-791214 

Well: Construction: 
Top of Casing Elevation 244.06 PSH S.G. 

Depth to Screen 20.00 

Well Depth 70.00 

Measurements in Feet 
Potentiometric 

O.BO Assumed 

Concentration listed in 
mg/L(ppm) 

Monitoring Note Depth to Depth to PSH Surface Benzene GRO DRO/EPH 
Date PSH Water Thickness Elevation, 

07127/95 NO 42.15 NO 201.91 NO NO NO 

10/25/95 NO 46.97 NO 197.09 NO 2.1 NO 

04/02/96 NO 44.48 NO 199.58 NO NO NO 

09/25/96 NO 45.95 NO 198.11 NO NO 0.2 

04/01/97 NO 29.44 NO 214.62 NO NO NO 

10101/97 NO 39.84 NO 204.22 NO NO NO 

02112198 NO 35.51 NO 208.55 0.01 NO 0.19· 

09/24/98 NO 41.77 NO 202.29 NO NO NO 

03/30/99 NO 38.84 NO 205.22 NO NO 0.27 

06/30/99 NO 40.48 NO 203.58 

09/27/99 1 NO 47.21 NO 196.85 NO NO NO 

Noles: ' 
PSH = Phase separated hydrocarbons 

NO = Not detected NA = Not analyzed NG =Not gauged NS = Not sampled 

Potentiometric surface elevation corrected to account for specific gravity (S.G.) of PSH (if any) using the following formula: 

Potentiometric Surface Elevation"" Top of Casing Elevation - Depth to Water + (Specific Grnvity ofPSH x PSH Thickness) 

I} Sample aliquots for EPH analysis compromised at lab ~ re-sampled forEPH analysis on 10113/99 -
\ 

O;\'MLLlAMl.REFINERy\oATA\SAMP\lVELLXLS 
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MONITORING DATA VS. TIME 

OW-40 


WILLIAMS REFINING, L.L.C. 
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IT Corporation 
A Member of The IT Group 

Well: 

OW-43 

Monitoring 
Date 

07127195 

10125195 

04102196 

09125196 

Note 

Construction: 
Top 0' Casing Elevation 

Depth to Screen 

Welt Depth 

Depth to 
PSH 

NO 
NO 
NO 
NO 

APPENDIX E 
HISTORICAL MONITORING DATA· 

WILLIAMS REFINING, LLC. 

543 WEST MALLORY AVENUE, MEMPHIS, TENNESSESS 

TDEC 10 NO. 9-.791214 

236.42 

20.00 

70.00 

Measurements in Feet 
Potentiometric 

Depth to PSH Surface 
Water Thickness Elevation 

192.42 

184.47 

193.32 

186.32 

060 Assumed 

m 
Benzene 

0.011 0,42 

0.004 2.7 

ND ND 

ND 0.22 

1.03 

ND 

ND 

0.3 

NO 208.86 ND 0.468 . ND 

ND 184.86 0.021 

NO 48.32 NO 190.10 ND 

NO 52.58 NO 185.84 ND 

NO 41.96 NO 196.46 ND 

ND 46.00 NO 192.42 .;r 

NO 57.42 NO .161.00 0.0081 

NG '" Not gauged NS :':: Not sampled 

otentiometlic $urtace elevation corrected to accounl for specific gmvi1y (S,Q,) of PSH (ir any) using the following formula: 

Potentiometric Surface Elevation 'IIIIIJoP of Casing Elcvalion ~ Depth to Water + (Specific Gravity of PSH x PSH TItickness) 

1] Sample aliqlJots forEPH analysis compromised at l1\b ~ re~sampled for EPH analysis on 10/13/99 
\ 

• O:\tNILUAM\REFINERY'{}ATA\SAMPWELL.XlS 
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IT Corporation 
A Member of The IT Group 

APPENDIX F 


WELL CLOSURE AND INSTALLATION PERMITS 






MEMPHIS AND SHELBY COUNTY 

HEALT.H DEPARTMENT 

YVONNE S. MADLOCK 	 JOHN B. KIRKLEY, M.D. 

Director 	 Interim Health o.lJicer 

DR. W. W. HERENTON 	 JIM ROUT 
Mayor ofMemphis 	 Mayor ofShelby County 

June 11, 1999 

Mr. Bruce A Shaw, project Manager 

IT Corpoaration 

2606 Corporate Avenue, Suite 191 

Memphis, TN 38654 


RE: 	 EMERGENCY CONSTRUCTION OF RECOVERY WHt(5) AT: 543 west Mallory Avenue 

(Williams Refinery) 

Permit 199-052 RW-3(R) 


Dear Mr. Shaw: 

This letter is to inform you that a construction permit has been issued to your selected well driller, 
approving the above referenced recovery wel/(s). We appreciate the cooperation you have given 
the Health Department during the application review process. Please be reminded Of the fol/owing 
requirements: . 

I. 	 The Health Department is to be notified when construction of the wells) begins. 
2. 	 The Health Department is to be notified if the well driller violates any of the conditions for 

which the permit was issued. 
3. 	 The Health Department is to be notified for prior approval of any changes in plans for 

construction such as a well site location, number of wells needed, well usage such as 
converting a recovery well to a monitoring well, or in the well driller initially selected to do 
the work. 

4. 	 Well logs on the wel/(s) are to be submitted to this Office within thirty (30) days of work 
completiOn. 

Once again, your cooperation in this matter will be appreciated. Should you have any questions 
or need additional information, you can contact Mr. Greg Parker at (900544-7741. 

Sincerely, 

"'~t:L~ 
J.)carter S. Gray, Man~~POLLUTION CONTROL S~~~;O~) 
GP:JC;SG:mpc 

Enclosure 


Mission 

To promote, protect and improve the health and environment of all Shelby County residents. 


814 JEFFERSON AVENUE, MEMPHIS, TENNESSEE 38105 

Phone (901) 544·7600 





WATER QUALITY CONTROL 

Memphis and Shelby --County Health Department 

RECOVERY WELL CONSTRUCTION PERMIT 

WELL DRILLING COMPANY TRI STATE TESTING AND DRILLING 

ADDRESS 6756 Buckles Cove Memphis, '1N 38133 

DATE !SSUED 3/12/99 EXPIRATION DATE 6/12/99 PERMIT *99-052 

DESCRIPTION OF WORK Construction of Recovery Wells at: 543 Wes~t~Ma~ITI70=ry~Arv~e~~-" 

EMERGENCY PERMIT - Williams Refinery RW 3(R). ... . 

This permit is issued based on signed commitment by the driller and the 
owner of said well to fully comply with the requirements set forth in the 
approved application or as directed by the Memphis and Shelby County 
Health Department. Deviation from the approved application or any 
conditions that are set forth by the Health Department shall void this 
permit., 

CONDITIONS: 

1. 	 Any water in drilling the wells shall be obtained from a potable 

source of water and a chlorine residual maintained throughout the 

drilling process. 


2. 	 All applicable fees must be paid to the Memphis\Shelby County 

Health Department. 


3. 	 The Health Department shall be notified just before construction is 
to begin. 

4. 	 A copy of the well logs shall be submitted to the Health 

Department within (30) thirty days of completion. 


S. 	 All requirements outlined in the Rules and Regulations shall be 

complied with. . 


6. 	 Any changes in the number of wells needed, or in their location or 

or construction such as conversion to a monitoring well shall 

be brought to the attention of the Health Department. 


7. 	 Any additional wells that may be needed at a later will require 

a separate application be filed with this office along with 

the $25 processing fee and the $100 inspection fee. 


8. 	 Any abandoned wells shall be properly sealed as required by the 

Heal th Department. ~. (\ \ 


, .\ '" \-->­
>. I' \ t~_,L~~. \'-.\.,/~~ 

f • CARTER S. GRAY \. -'\_. . 
\...j MANAGER, POLLUTION CQl:!Jl'ROL 

No authority is granted by this permit to construct, operate, or maintain 
any well in violation of any law, statute, code, ordinance, rule, 
or regulation of Memphis and Shelby County, Tennessee. 

NON TRANSFERABLE 
POST OR FILE AT CONSTRUCTION SITE 
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J. carter S. Gray, Manager ~ 
OLLUTION CONTROL SECTION 

07/19/99 07:13 FAX 9019472909 WILLIAMS ENVI LAB @002 

MEMPHIS AND SHELBY COUNTY 

HEALTH DEPARTMENT 

JOHN B. KIRKLEY, M.D. 
Interim Health Officer 

JIM ROUTDR. W. W. HERENTON 
Mayor ofShelby CountyMayor ofMemphis 

JUly 8, 1999 

Ms. Joyce Yeager 

2389 Rlverport Road 

Memphis,TN 38109 


RE: 	 EMERGENCY CONSTRUCTION OF RECOVERY WEUtS} AT: 2389 Rlverport Road 

(MapCO Williams Mid-south Refinery) 

permit 199-131 8-11, RW-7 


Dear MS. Yeager: 

This letter is to Inform you that a construction permit has been issued to your selected well driller, 
approving the above referenced recovery we/Irs). We appreciate the cooperatIon you have given 
the Health Department during the application revIew process. Please be reminded of the following 
requirements: 

I. 	 The Health Department is to be notified when construction of the wells) begins. 
2. 	 The Health Department is to be notified if the well driller violates any of the conditions for 

which the permit was Issued. 
3. 	 The Health Department Is to be notified for prior approval of any changes in plans for 

construction such as a well site location,numb.er of wells needed, well usage such as 
converting a recovery well to a monitoring well, or in the well driller InItIally selected to do 
the work. 

4. 	 Well logs on the well(s) are to be submitted to this Office within thirty (30) days of work 
completion. ' 

Once again, your cooperation in thIs matter will be apprecIated. Should you have any questions 
or need additiona/lnformation, you can contact Mr. Greg Parker at (901) 544-7741. 

Sincerely, 

@k~.. 
GP:JCSG:mpc 

Enclosure 

Mission 

To promote, protect and improve the health and environment of all Shelby Countyresi~ents. 


814 JEFFERSON AVENUE, MEMPHIS, TENNESSEE 38105 
Phnn~(qn1\~AA-7~OO 

http:location,numb.er


\, 



07/19/99 07:13 FAX 9019472909 WILLIAMS ENVI'LAB ~--- ...::..::..~----	 ~003 

MEMPHIS AND SHELBY COUNTY HEALTH DEPARTMENT 

WATER· QUALITY BPtAl'lCH 


RECOVERY WELL CONSTRUCTION PERMIT 

WELL DRlLLING COMPANY GEOTEK DRILLING COMPANY, INC. 
ADDRESS 8321 Oak Ridge HighWay KriOxv11le, m 37931 

DATE ISSUED 12/28/98 EXPIRATION DATE 3/28/99 PERMIT NUMBER 99-131-=:...::...-==----­
•DESCRIPTION OF WORK Construction of Recovery Wells at; 2.389 Riverport Road 

EMERGmcY PERMIT Mapco Williams Mid-South Refinery B-11, RW-7 
This permit is issued based on the signed commitment of the driller and the owner of said well that all 
work performed' at this site will be in full compliance with the requirements outlined in the Shelby 
CountyWel1 Construction Code or as directed by the Water Quality Branch of the Memphis and Shelby 
County Health Department. Any deviation of the approved~conditions outlined on this permit by the 
well drilling company will void this permit immediately. 

CONDITIONS: 

1. 	 Any water· used in drilling these recovery wells must be obtpined from a potable source. 
2. 	 A protective device must be placed over the well opening by the well driller and it will be the 


owners responsibility to maintain the integrity of this device. 

3. 	 All applicable fees must be paid to the Memphis and Shelby County HealthDepartment. 
4. 	 An annual fee of twenty ($20.00) dollars per well will be assessed for all active recovery wells 

at this location with the maximum annual fee not to exceed one hundred ($100.00) per site. 
5. 	 The Water Quality Branch shall be notified at least twenty·four (24) hours before construction of 

the recovery wells. ..' 
6. 	 Within thirty (30) days after completion of the recovery wells a copy of the well logs must be 


submitted to the Water Quality Branch. 

7. 	 A copy of the sample results must be submitted to this office within sixty J60) days of 

completion of the recovery wells. 
8. 	 All requirements outlined in the' Shelby County Well Construction Code shaH be complied with 


by the driller. 

9. 	 The \-Vater Quality Branch will be notified should the number' of recovery \vells change from the 


number permitted. . 

10. 	 Abandoned wells shall be properly sealed as required by the Health Department. 
11. 	 This permit is valid 2Il1Y.. for construction at the above referenced site. 

C . ~ . 
. ':-1\a~I"", ~.~~ 

J. Carter S. Gray, Mana~-r'\ 
-POLLUTION CONTROL'"'-_J 

No authority is granted by this pennit to construct, operate or maintain any well in violation of any 
law, statute, code, ordinance, rule or regulation of Memphis and Shelby County. Tennessee. 

NON TRANSIfERABLE 	 POST. OR FILE AT INSTA.LLA TION ADDRESS 
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Drilling Log

[11] IT CORPORATION Monitoring Well OW-29R 
A Nember Of the IT Groop 

See Site Nap ,
Project WJ1liams Refinery Owner WitHams Refining. L.L.C. For Boring Location 

Locatlon 543 West Mat!ory A ve., Memphis, TN Froi. No. 199453 

Surface Elev. Total Hole Depth 60 ft. 'Diameter ..!:8:.::.2:.:::5~in:.::.,_______ 
 COMMENTS: 
Top of Casing Water Level Initial Static 

Screen: Dia 2 In. Length 50 ft. Type/Size ~O::.ll.O:.:.f::.:in::....,______ 
 denotes OX, to 25X sample recovery; 

denotes 25% to SOX sample recovery;
,Casing: Dla 2 in. Length 10 ft. Type Schedule 40 pvC denotes 50% to T5X sample recovety; 

denotes T5X to 100% sampfe recovery. Fill Material Washed Silica San'd Rig/Core .!:;C:!::""':=E__.;......________ Jo samples were collected dllfing the 
inst8Hatlon of Oli-29R.. LithologicslDrill Co. rr" State Method .!..H!.l::o:!!:lIo~w:!..::iS:!.lte~m!'_=A:;!.ug~e::!r____________ clastS/llcation lela" obtBined trom auger
cuttings.Driller Log By William ConnoRy Date 09/23199 Permit f ____ 

Checked By License No, 
.....c: >­0.....2 c 
::. Ii 0 , Description.&:­..., . (I ". :Co015-41 .... 0. 0.00.:: 41­ 0., U%0. 

.2 
U 0 

10-1 (Color. Texture. Structure)lI..o.41 ...... ...... E X II ...E0 a: <.!)"' 0 Trace < 10%. Little 10% to 20%. Some 20% to 35%. And 35% to 50%0 
tf) CD K0 

-2 

0 

(0'-,5') Grass.and top soil. 


(.5'-3') Fine SAND and SIL T with some clay, dry.
2 

4 

(3'-8') SILTwith trace fine sand and clay, clay increasing .with 


depth, dry. 

6 

8 

(8'-13') CLA{wilh some silt. gray, wet to saturated, soft. plastic.10 

12 

t4 
(13'-18') Same as above. 

16 

18 

(18'-23') Same as above. 20 

22 

24 

--
-

Pr1np' I ('If '1
12125/2000 Iithlog-Mar,99 
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Drilling log 
J 

IT CORPORATION Monitoring Well QW-29RlI..&J A Nember of the IT Group ~ 
Owner Williams Refining. LL.C.Project Williams Refinery 

Location 543 west Mallory Ave., Memphis, TN Prol. No. 799453 
......c: ... ..0 >­.... c:.2 ..... II to'" 

~ 

Descriptionr. ..... :lI >IJ 0OE (3-I)' _0­111­-0.:: (.IC. (J 0 
en (Color, Texture, S{ructure)30­ \La. E • IIE~-- ID 0 a: ~ Trace < 10%. Little 10% to 20%, Some 20% to 35%, And 35% to 50%o 

U) in ~U 

i
I- 24 -II:--r-_-II- (23'-28') Same as above, increasing stiffness with depth, wet to -' 

saturated, 
I- 26 ­ =.

-' 
I- 28 ­ =. 

-,­-' ---
(28'-33') Saine as above.i-30­ _ 

- , 
-,' 

I- 32 ­ :: 

1-34­ _ 
-' (33'-38') Same as above, minimal soil produced dUfingthe 5' auger-- flight.

i-36 ­ -" 
----

i.- 38 ­ ' ' - , ' 

=: (38'-43') Same as above, some fine sand and silt, gray, wet. -40­

!- 42 ­ = 
---

i-44­ =." 
(43'-48') Same as above. --' -

-
~/S-

i- 48­
-,'---"-,' 

(48'-53') Same as above.'- 50-­
---

!- 52 ­ _ 

-
1-54-" = - (53'-58') Same as above,-' -, 

. -

12/25/2000.lithlog-Mar ,99 





0 

Drilling Log 
fIiIil rr CORPORATION Monitoring Well QW-29R··lI.A.J" A Ntllllber of theIr Group 

Owner W,T/iams Refining. L.L.C. 
Location 543 West Mallory Ave.. Memohis, TN Pro\. No. 193453
Project Williams Refinery 

..,......c: 0 ..>. 
.2 .... C ., 0 ID Description.t::.... ::> " =Gi OE OJ a > 

0 ~CI U_Q. -Q.~. 11- -a (,J 0.0 
]:0. () IO..J (I) (Color, Texture, Structure)II...... e ~.s e X • ... U10 a: C) Trace < to%. Little lOX to 20%. Some 20% to 35X, And 35% to 50%0 (/) S! I/) 

() m :M: ::> 

-58-" -. . . . 

.. 
 (58'-60') Same as above, clay. some silt and fine sand, wet, 


plastic, ' 

- 6 a ---U·.;...u,..--...........I 


_..... 

. Boring terminated at 60' BLS 

. -62­

-64­

-66­

-
r-68­

r- 72­

f-74 ­

f- 76­

r 16·­.... -.~ 

r80 ­

,...82­

'-84 --­

-86­

-88..., 

I2I2512000Iithlog-Mar.99 

http:I2I2512000Iithlog-Mar.99




Drilling Log 

(JlJ IT CORPORATION Monitoring Well OW-34R 
A !(ember of the IT Groop 

, See Site MapProject Williams Refinery Owner WI71iams Refining. LL.C. For Boring Location 
Location 543 West Mallory Ave., Memphis, TNProj. No. 799453 
SurfaceElev. Total Hole Depth 35 ft. Diameter .::;8;;::.2:.:::5..,::in:.::,._______ COMM'ENTS: 
Top of Casing Water Level Initial Static -...;.. ... ..,..-------­
Screen: Dia 2 in. Length 25 ft. Type/Size ~O~.O~I..1.iin~.______ 

f
denotes 0% 10 2SX s<lmple recovery: 
denotes 25:1 to 50X !Sample recorery;

Casing: Dia 2 in. Length 10 ft. Type Schedule 40 PVC denote! 50:1 to 15% sample recovery; 
denote! 15X to ,OOX !JlItI/ple recovery.

Fill Material Washed Sl1ica Sand Rig/Core .::C~'M.:='E,--________-_ No samples ..ere coRected (Juring the 
installation of O/ll-J4R. LithologicalDrlU Co. Tri State Method .:.Hi.l:O:l:."o:!.:H:w::S:.!.!te!i.!mr.:..::.A~u~qe::!r____________ cla!J!Jification was obtained from auger 
crJtI;ngs,Driller Log By William Connolly Date 09/23/99 Permit' ____ 

Checked By . License No. 
.....c;; a .... >- fit - . 

".' .- ·c (.).r:_ .2 :::> Ii lit , Description
-IU oe IU 0 > :COl0 U--41- ... 0. U 0.0 "' 0.::: Q. uxo. 10 .... (Color, Texture, Structure)IU' "-.9; e ~ II ...0 ....... 


IIIe 
0 ..2 a:: (!) Trace < 10". Little 10" to 20". Some 20" to 35", And 35" to 5o" 
u II) III 1( ~ 

--2­

(0'-.5') Grass and top soi1. 

I 

\. 

(.5'-19') Medium SAND. some silt, trace clay, gray, moist. slightly. 
-. ~H1S plas tic. 

I- 10 ­ f-:'­--.=- "-t- 12 ­ ---- ,.. --
f- .14:.;: -­

/-
" ­----.... 16 - - ..------

I- 18 - -­-------.-20- -­----. -
SM-

I- 22 ~ -­--- (19'-27') Coarse and medium poorly sorted SAND. some silt, brown -- and tan. moist to. wet. --I- 24 

12125/2000 Iithlog-Mar,g9 
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Drilling LQQ

D] IT CORPORATION .. Monitoring Well OW-34R 
A Nember of the IT Group 


er Williams Refining" L.L.C. 
ProJect W,7liams Refinerl . Ow 
799453I Pro~ No.Location 543 West Mal/orv Ave. Memphis· rN 

..;..... ,..c: c .. <It- c: .. (,).2 V IV.r:._ Description':J., . IJ 0 :> :.cO) (3-OE=4i 0_0. 0 0.00.::: IJ­ 0. (,) (Color, Texture, Structure)xa. 1J".a.QI....., IIIE :It CI ~-' 0...... E0 IItI 0 IX: (!) , race < 10%. Little 10~ to 20%. Some 20% to 35%. And 35% to 50"0 IIII/) iii )4: ;:)U 

I-­f- 24 
. ­ ~ - · . 

· .- .­f- 26­ - . ,.-'­ (27'-28') Same as above, satruated. · . . ­
I- 28- .· = ­

~'---_..­ SM· .-30-­
· .!­ ---, (28'-35') Same as above, saturated. f- 32- · 
· . 

-· . 
· . --.-34-

. 

---- Boring terminated at 35' BLS 

I- 36­

1-38­

1-40­

.- 42­

f-44­
.. 

~1-46.:'" 
...... . 

1-48 ­

f- 50­

I- 52­
. 

I- 54­

I- 56­

1212512000 lithlog-Mar,gg 
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IT CoppopatioD 
A Member of The IT Group 

APPENDIX G 


WASTE DISPOSAL cDOCUMENTATION 


N:IPROJECTSIWILLIAMSIREFINERYlREPORTSISSMRSI1999-09ITEXTcDOC 





ENVIRONMENTAL TESTING & CONSULTING, INC. 
2924 Walnut Grove Road • Memphis, TN 38111 • (901) 327-2750 • FAX (901) 327-6334 

Founded 1972 

October 12, 1999 

Mr. Bruce Shaw 
IT Corporation 
2606 Corporate Avenue 
Suite 191 
Memphis, TN 38132 

Ref: 	 Analytical Testing 
ETC Order # 9909675 
Project Description Williams Refinery 

543 West Mallory-Memphis, TN 
Project # 799453 

The above referenced project has been analyzed per your 
instructions. The analyses were performed in accordance with 
Standard Methods 17th/18th Edition; 'The Solid Waste Manual 
SW 846; EPA Methods for the Analysis of Water and Wastes and/or 
40 CFR part 136. 

The results are shown on the attached analysis sheet(s). 

Please do not hesitate to contact our fice if you have any 
questions. 

Sinf!:ely,'.	 .. V 
 ( 

Nat an A. pera: IV 
Chief Executive Officer 

rt 
Attachment 

ITCORP 	MEM 

Certi cations 

Tennessee #TN02027 Mi ssippi 
Arkansas Oklahoma #9311 
Alabama #40730 Virginia #00106 
Kentucky #90047 Washington #C248 
North Carolina #415 US Army Corps of Engineers 
South Carolina #84002002 





ENVIRONMENTAL TESTING &. CONSULTING, INC. 
2924 Walnnt Grove Road - Memphis, TN 38111 - (901)327-2750 

INORGANIC ANALYSIS DATA SHEET 

-=:lient Name IT Corporation Project # 799453 

ID 

2606 Corporate'Avenue 
Suite 191 
Memphis, TN 38132 
Williams Refinery 
543 West Mallory-Memphis, TN 

)ate Arrived 09/24/99 
ETC Order Number 9909675 

~TC Lab' ID 9909675-01 
5ample ID: OW-29(R)Comp 

Matrix :SOIL 
Sample Date ; 09/23/99 

DETECTION TIME DATE 
TEST RESULT UNITS LIMIT ANALYZED ANALYZEDBY METHOD 

[gnitability/Flashpoint >96 oC 1005 10/04/99 GD 1010, 

6TC Lab ID 9909675-02 Matrix : SOIL 
Sample ID: OW-14(R)Comp Sample Date : 09/23/99 

DETECTION TIME DATE 
TEST RESULT UNITS LIMIT ANALYZED ANALYZED BY METHOD 

Ignitability/Flashpoint >96 oC 1005 10/04/99 GD 1010 

LABORATORY MANAGER 






ENVIRONMENTAL TESTING 8t CONSULTING, INC.. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

Client Name 

3iteID 

IT Corporation 

2606 Corporate Avenue 
Suite 191 
Memphis, TN 38132 
Williams Refinery 
543 We Mallory-Memphis, TN 

Project # 
FID # 

799453 

Date Arrived 09/24/99 
~TC Order Number 9909675 

ETC Lab ID 9909675-01 
iampIe ID: OW-29(R)Comp 

·Matrix 
Sample 

:SOIL 
Date :09123/99 

DETECTION DATE DATE 
'rEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

.ttomatic Volatile Organics 8021B 
09/29/99 10/01/99 EM 

Benzene ND ug/Kg 100 
Toluene ND ug/Kg 500 
Ethyl Benzene ND ug/Kg 100 
Xylenes-m,p ND ug/Kg 200 
Xylenes-o . ND ug/Kg 100 

Surrogate Standard 
Sl - 4-Bromofluorobenzene 

% Recovery 
102 

QC 
50 

Limits 
150 

LABORATORY MANAGER ND - Not Detected 





ENVIRONMENTAL TESTING at CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

Client Name 

Site ID 

IT Corporation· 

2606 Corporate Avenue 
Suite 191 
Memphis, TN 38132 
Williams Refinery 
543 West Mallory-Memphis, TN 

Project # 
FID # 

799453 

Date Arrived 09/24/99 
~TC Order Number 9909675 

ETC Lab ID 9909675-02 
iample ID: OW-14{R)Comp 

Matrix :SOIL 
Sample Date :09/23/99 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

.:.romatic Volatile Organics 8021B 
09/29/99 10/01/99 EM 

Benzene ND ug/Kg 100 
Toluene ND ug/Kg 500 
Ethyl Benzene ND ug/Kg 100 
Xylenes-m,p ND ug/Kg 200 
Xylenes-o ND ug/Kg 100 

Surrogate Standard _. % Recovery QC Limits 
81 - 4.-Bromofluorobenzene 82 50 150 

L ~ORY MANAGER ND - Not Detected 





ENVIRONMENTAL TESTING 8{ CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

Client Name 

3ite ID 

IT Corporation 

2606 Corporate Avenue 
.Suite-191 
Memphis, TN 38132 
Williams Refinery 
543 West\Mallory-Memphis, TN 

Project # 
FID # 

799453 

Date Arrived 09/24/99 
~TC Order Number 9909675 

ETC Lab ID 9909675-01 
. iample ID: OW-29(R)Comp 

Matrix :SOIL 
Sample Date :09123/99 

DETECTION DATE DATE 
'fEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

fPH - Volatile Range 

Gasoline Range Organics ND mg/Kg 10.0 
09/29/99 10/01/99 EM' 

TNGRO 

Surrogate Standard 
81 - 4-Bromofluorobenzene 

% Recovery 
103 

QC 
50 

Limits 
150 

JtrRATORY MANAGER ND - Not Detected 





ENVIRONMENTAL TESTING 8l CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

Client Name 

3ite ID 

IT Corporation 

2606 Corp'orate Avenue 
Suite' ~9~ 
Memphis, TN 38~32 
Williams Refinery 
543 West Mallory-Memphis, TN 

Project 
FID 

# 
# 

799453 

Date Arrived 09/24/99 
~TC Order Number 990'9675 

ETC Lab ID 9909675-02 
Sample ID: OW-34(R)Comp 

Matrix :SOIL 
Sample Date :09/23/99 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

rPH - Volatile Range 

Gasoline Range Organics ND mg/Kg 10.0 
09/29/99 10/01/99 EM 

TN GRO 

Surrogate Standard 
81 - 4-Bromofluorobenzene 

% Recovery 
84 

QC 
50 

Limits 
150 

LABORATORY MANAGER ND - Not Detected 





ENVIRONMENTAL TESTING 8t CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

~lient Name 

ID 

IT Corporation 

2606 Corporate Avenue 
Suite 191 
Memphis, TN 38132 
Williams Refinery 
543 West Mallory-Memphis, TN 

ect 
FID 

# 
# 

799453 

Jate Arrived 09/24/99 
ETC Order Number 9909675 

. ~TC Lab ID 9909675-01 
Sample ID: OW-29(R)Comp 

Matrix :SOIL 
Sample Date :09123/99 

RESULT DATE DATE 
TEST UNITS: (mg!L) DL EXTRACTED ANALYZED BY METHOD 

rCLP Extraction Organics· 
TCLP 8emivolatiles 

QC Batch 
2,4-Dinitrotoluene 
n<:::_II.ClI.;u-Lorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Ni trobenzene . 
Pentachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Pyridine 

Surroga te Standard 

Leachate 09/27/99 TL 1311 
10/04/99 10/05/99 PF 8270C 

P05238 
ND 0,020 
ND '\ 0.020 
ND 0.020 
ND 0.020 
ND 0.020 
ND 0.020 

. ND 0.020 
ND 0.020 
ND 0.040 
ND 0.020 
ND 0.020 
ND 0.040 

% Recovery QC Limits 
81 Nitrobenzene-d5 79 29 110 
82 2 Fluorobiphenyl 72 38 107 
83 4-Terphenyl-d14 86 33 122 
84 Phenol- d6 34 7 58 
85 2,4. 16-Tribromophenol 89 16 138 
86 - 2-Fluorophenol 49 8 88 

DL Detection LimitND~ t: Detected 

LABORATl8RY MANAGER 



i 




ENVIRONMENTAL TESTING at CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

~lient Name 

ID 

IT Corporation 

2606 Corporate Avenue 
Suite 191 
Memphis, TN 38132 
Williams Refinery 
543 West Mallory-Memphis, TN 

Project # 
FID # 

799453 

)ate Arrived 09/24/99 
ETC Order Number 9909675 

3TC Lab ID 9909675-02 
Sample ID: .OW-14(R)Comp 

Matrix :SOIL 
Sample Date : 09123/99 

RESULT DATE DATE 
TEST UNITS: (mg /L) DL EXTRACTED ANALYZED BY METHOD 

rCLP Extractio~ Organics Leachate 09/27/99 TL 1311 
TCLP 8emivolatiles 10/04/99 10/05/99 PF 8270C 

QC Batch P05238 
2,4-Dinitrotoluene ND 0.020 
Hexachlorobenzene ND 0.020 
Hexachlorobutadiene ND 0.020 
Hexachloroethane ND 0.02.0 
2-Methylphenol ND 0.020 
3-Methylphenol 
4-Methylphenol 

ND 
ND 

0.020 
·0.020 

Nitrobenzene ND 0.020 
Pentachlorophenol ND . 0.040 
2,4,5-Trichlorophenol ND 0.020 
2,4,6-Trichlorophenol ND 0.020 
Pyridine· ND 0.040 

Surrogate Standard % Recovery OC Limits 
81 - Nitrobenzene-d5 62 29 110 
82 - 2-Fluorobiphenyl 57 38 107 
83 - 4-Terphenyl-d14 75 33 122 
84 - Phenol-d6 28 7 58 
85 - 2,4,6-Tribromophenol 75 16 138 
86 2-Fluorophenol 41 8 88 

DL - Detection LimitN~t Detected 

L ORATORY MANAGER 





ENVIRONMENTAL TESTING at CONSULTING, INC. 
, 2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

~lient Name 

~ite ID 

IT Corporation 

2606 Corporate Avenue 
Suite 191 
Memphis, TN 38132 
Williams Refinery 
543 West Mallory-Memphis, TN 

Project # 
FID # 

799453 

)ate Arrived 09/24/99 
ETC Order Number 9909675 

!:TC Lab ID 9909675-01 
Sample ID: OW-29(R)Comp 

Matrix 
Sample 

:SOIL 
Date :09123/99 

RESULT DATE DATE 
TEST UNITS: (mg/L) DL EXTRACTED ANALYZED BY METHOD 

rCLP Extraction ZHE Leachate 09/27/99 TL 1311 
TCLP Volatile Organics 10/08/99 L8 8260B 

Benzene ND 0.010 
Carbon Tetrachloride ND 0.010 
Chlorobenzene ND 0.010 
Chloroform ND 0.050 
1,4-Dichlorobenzene ND 0.010 
1,2-Dichloroethane ND 0.010 
1,1-Dichloroethene ND 0.010 
Methyl Ethyl Ketone ND 0.200 
Tetrachloroethene ND 0.010 
Trichloroethene ND 0.010. 
vinyl Chloride ND 0.010 

Surrogate Standard % Recovery . QC Limits 
81 - Dibromofluoromethane 103 74 123 
82 - Toluene-d8 105 86 112 
83 - 4-Bromofluorobenzene 96 81 115 

DL - Detection LimitN~t Detected 

L ORATORY MANAGER 





ENVIRONMENTAL TESTING at CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

;lient Name 

Jite ID 

IT Corporation 
,~ .. 

2606 Corporate Avenue 
Suite 191 
Memphis, TN 38132 
Williams Refinery 
543 West Mallory-Memphis, TN 

Project # 
FID # 

799453 

)ate Arrived 09/24/99 
ETC Order Number 9909675 

~TC Lab ID 9909675-02 
Sample ID: OW-14(R)Comp 

Matrix :SOIL 
Sample Date :09/23/99 

RESULT DATE DATE 
TEST UNITS: (mg/L) DL EXTRACTED ANALYZED BY METHOD 

rCLP Extraction ZHE 
TCLP Volatile Organics 

Benzene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
1,1-Dichloroethene 
Methyl Ethyl Ketone 
Tetrachloroethene 
·Trichloroethene 
Vinyl Chloride 

Surrogate Standard 

Leachate 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

% Recovery 

0.010 
0.010 
0.010 
0.050 
0.010 
0.010 
0.010 
0.200 
0.010 
0.010 
0.010 

09/27/99 TL 1311 
10/08/99 . L8 8260B 

QC Limits 
Sl - Dibrornofluorornethane 101 74 123 
S2 Toluene-d8 104 86 112 
83 -4-Bromofluorobenzene 97 81 115 

ND Not Detected DL - Detection Limit 

~ 
LABORATORY MANAGER 
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Environmental Testing & Consulting, Inc. 

Data Qualifiers for Organic Reporting 


Within the attached report. some analytical data may be reported as "Qualified Data" as indicated by 
a "Data QuaJifjeJ:""Ilext to the result. This table summarizes the possible "Data Qualifiers" that may 
be associated with this report. 

Q Surrogate Recovery Outside QC Limits 

J Estimated Value. Presence of the compound was confirmed but less than the 

reported detection limit. 

E Concentration exceeds the established method calibration range but is within 

the working range of the instrument. 

B Analyte detected in the associated Method Blank. 

U Reported result was unconfirmed. Refer to Case Narrative. 

N Non-Compliance Re~ort associated with this sample or project. 

C Result reported from GCIMS confirmation analysis. 

M Result reported represents a minimum value. Refer to Case Narrative. 

NC 
, 

Result reported from Primary Column. Result did not confirm. 

* QC Data (percent recovery/RPD for a particular anaiyte was outside QC Limits) 

Revision 01/97 DataquaLXLS 
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MAPCO PETROLEUM INC. CHAIN·OF·CUSTODY RECORD 
AND ANALYSIS REQUEST 

Company Namer-rc.."p'~A.rllJ..J Phone #:Cj'b I '33:4 
Address:::7G.o, ("'oJ>' ,,_ LTc J.J, ;".d. ~c.-rAJFAX #: 

10r6 ANALYSIS REQUi:,ST . OTHER 

Store I: tJ iI/;U\ ~ f(.-It";,J4:,t.y 051.(-,SlY'~7a;J!r":'9i~!l~e 0 :; DO 0 
0 

0 0 :::i 0 §A.. "" "t. : t:.. ~...J 0 ... .. €Task # W 2 3 0 § GI 

Project Manager: (ConsultanIlMAPCO) CII.!nt Project 10 #: CD 

~ ~ !!:. !!:r 0 <Itl­ ';:: (I) 
.!I~ ....:t 00 N ~i3 /(. (J (.. e .::5h. '" .J 7QQi'63 0 ':t 

~ ~ GIGI it:6 00 0 0 :t11. .~ '\'Jj W 0 0 ~ 0CD 

~ 
00 

~ 
State Certification #: !i J: 0 § ~ 0 @I 0 DO .j0 :6 CD <'i 0 0 

~ 
it 0 0<') ~ ~ I 00 

~ 40 j 0 ~ ~ 0 

-"I attest that the proper field sampling j . If samPIITame (Print): ~ 0 W 

~ 
E oj 

~ 

~ ~ 0 ~ ~ -...lprocedures were used during the t. lilA."" ~,J",qlly 0 Q; 0 '" 0 ~ ... ~ 11. <E ii:collection of these samples. 00 '" c 00 f;:I w :r .c .~ \....W 
¢I :t 

~ 
0 N O¢l 

0 lQ E -..
i:5 00 e .:a 

~ 
>(1) 

l ~ J .~Method 0 '5 8 0 00 0 ~ u:: .... ... ~ :t ,~ ~Container Matrix Preserved Sampling ~ '" 0 0 ¢I 

~ 
W 0 

~ ~Field ." ",. 'li W (J ;;; 0 0 0~ III .... 
~ :r 00 <:) 0 -.,,:Sample < ." cD ~I ­ 11. :r 0 ~ <:) .!! ¢I'" ~ < ~ :::I 

~ 
i!' i!' .~ .~ \I)cc (J W 11. -(,) 0 u. ;;:10 W u:,o 

*1 
(J .0 .0.­ W W ;;: ~W cc 0 :::I 

~ go " .. .,­ 0 > ~ i .:O-!CD W C C 

~ ~ 
CC 

W 
W W x­ 0 c: e Sill 

E .( ~ i ~ ~ ~ 
W :t .... 11.> W :t. i: ." .. 8 CD <W 11. ~ ~ cc :J ~ ~ W zffi I~ :t I ­ W 

fl 0 z 8 \l~ :J ~ 11. 11. ~ 
;:, .. CD ~ .!l~ :!: ;;( ~ (J OIS i= S I ­ 0 11.< > 00 11. cc00 Z 11. J: :::100 I ­

'61U-:2 q (/I.. k.Al'rfL... C­ ;J.. 1­ It' ~. '1.,3 "tl~ 
')( "'(. 'lo.. 

" 
1641 ... 3",{R\C~A P :1/." ~ '" K ~ Q. '1~ II 11M \I 

g t<. "< 

TAT Special Handling SPECIAL DETECTION LIMITS (Specify) REMARKS 

Priori ty (24 hi) 0 Contact 

L~:!)C@Expedited(48hr) ~ Quote/Contract I 
Standard Confirmation I 
Other P.O. I SPECIAL REPORTING REQUiREMENTS (SpeCify) lab Use Only lotI: Storage location 

oAloe Leve. 
FAX 0 Work Order I: qD-(tri(n'75 '1WJoQ 

o level II· UST Other 0 

,rlingUiSh{l~ sa~;;r#j d (/ /-:4 Date ~~T~e;.t.V Received by: Date Time 

l )t"tiM . iAI.Jt:> r'f,..z r -}I/.er1 1­ r..,,'A "" ICUSTODY Relinquished by: 7 Date Time' Received by: Date Time 

RECORD I I 
Relinquished by: Date Time Received ~~ry: R~e ~'40I Way bill #:. , ~ j({')(?.J\.....­ . QS1loq 

REVISION 12-92 
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